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BRISTOL’S PYROMASTER 
PREMIUM QUALITY AT 
NO PRICE INCREASE 


RUD pay? 


Utterly indifferent to vibration and shock, Bristol’s 
Pyromaster is the ideal potentiometer for severe 
applications requiring no more than two simul- 
taneous records on one chart. One of the most 
surprising facts about the Pyromaster, is 
how little it costs to operate. Available 
in models for automatic controlling and 
recording, recording or merely 

indicating temperatures. 
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ONE LESS JOB FOR 
OILERS AND MAINTENANCE 
MEN 


The remarkable Bristol’s Pyromaster never asks 
for lubrication. Parts move only when the tem 
perature changes, so wear is less than in other 
potentiometers. Terrific shocks don’t damage 
the Pyromaster. All in all, your maintenance bill 
will probably come to 


about $0.00 a year. 1-1 ke) ae 
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Feature Section 





Magnesium Die Castings 


Several phases of this subject are discussed authorita- 
tively by Mr. Chase. The metal magnesium and its alloys 
ire very much in the public consciousness. This article 
dds to the general fund of knowledge. 


Age Hardening Alloys 


The authors, skilled in this particular field, give the 
results of a research on the effect of beryllium and phos- 
phorus added to two age-hardening copper-cobalt-silicide 
lloys. 


Cast Iron Pipe Centrifugally Cast 


One of the present-day methods of producing cast iron 
pipe by the centrifugal process is presented pictorially 
A few brief historical facts are included. 


Metallography of Stainless Steels 


This is the second instalment of Mr. Watkins's discussion 
ommenced in the January issue. A feature is the illus- 


trations which illumine the presentation. 


Corrosion Fatigue of Cast lrons 


Discussing various phases of the notch effects in fatigue 
of different grades of cast iron, the authors state that high 
test cast irons have engineering virtues with which they 
are seldom credited. 


A Unique Holder 


A special holder for specimens of metals for microscopic 


examination is described and recommended by Mr. Kauff- 
man. 


Scrap in the Blast Furnace 


There is nothing inherently wrong with using scrap as 
part of the blast-furnace charge, says Edwards (page 188), 
who recounts experience in producing pig iron from bur- 
dens containing up to 100% steel serap. The iron so pro- 
duced, given suitable control, was as good for high-quality 
steelmaking as was that made without scrap 
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Resistance Brazing 


Brazing by passing electric current directly through the 
parts to be joined and the brazing alloy between them is 
described by Wensley (page 196). 


Aimo ‘phere 5 


The word “atmospheres” is being pushed around seman- 
tically about as much as the word ‘‘time,”’ which is vari- 
ously made, found, told, kept, saved, served and killed. 
One kind of “atmosphere” is sought by drawing-room 
decorators; another, more tangible variety is the character- 
istic personal property of the unbathed stableboy; and the 
most valuable type is the stuff of the air we breath. The 
atmospheres of professional interest to metallurgical en- 
gineers, however, are not glamorous, but inert; not annoying, 
but protective; and not ubiquitous, but controlled. A re- 
view of recent developments and present practice with 
them starts on page 198 


Galvanizing Quality 


The effects of basis metal composition on the adherence, 
quality and appearance of hot-dip galvanized coatings are 
complicated. Sandelin (page 208) in the 1940 Wire As- 
sociation medal award paper, attempts to untangle them 


Bright Plating 


Every process eliminated in the manufacture of a prod 
uct brings delight to the hearts of both the engineer and 
executive. Bright plating, which provides lustrous coat- 
ings without subsequent buffing, is therefore increasing in 
popularity, and present practice 1s reviewed in a composite 
on page 212. 


New Cars and their Metallurgical Design 


The importance of the metallurgical engineer in building 
increased speed, greater comfort, better durability and safe- 
ty, and even esthetic appeal, into the modern automobile, 
is evident from a composite on new-car design that starts 
on page 218. 
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EMARKABLE savings are made with this 
R new gas-carburizing, electric furnace. And 
the reason is very simple. NO PACKING MA- 
TERIAL IS USED. This means that considerably 
less time is required to bring the charge to car- 
burizing temperature; hence, big savings are made 
in time and power cost. It also means no labor and 
no expense for packing parts. Work is simply 
placed in lightweight trays that are economical 
to use, and it is ready to be put into the furnace. 


But these are not the only savings you make! 
The high uniformity of work produced by this 
furnace means that rejects are practically elim- 
inated. Accurate automatic control enables the 
operator to reproduce any desired treatment at 
any time, with great accuracy and precision. 


Low-cost Gas Provides a Controllable, 
Uniform Source of Carbon 
Propane gas of uniform chemic.| comrosition is 
circulated throughout the charge by a motor- 


, Eliminating Packing 


fe a . By Doing Highly Uniform Work | 


ve Time by Shortening Carburizing Cycle 


ee ee 












A typical installation of a G-E gas-carburizinge furnace. Note the controlle: 


atmosphere cooling chamber at extreme right, also the easy accessibility 
the standard induction motor which drives the fan. 


driven fan. The amount of carbon in the furnace 
is closely controlled by measured regulation of the 
flow of gas. Tests show that a case of uniform thick- 
ness forms on every surface in the charge, regard- 
less of position in the load. 


This Free Bulletin May Show You 
How to Save Time and Money 


GEA-3523, 
information about this new gas-carburizing fur- 


Our new bulletin, gives complete 





nace. The G-E office in your region will be glad to 





give you a copy. Or, write to General Electric, 
Schenectady, N. Y. 
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The Cahots Speak only to Cabots 


No comment on the technique of industrial devel- 
opment is more true than the one by Kettering, that 
two hens can’t hatch a setting of eggs in less than 
three weeks. There is a time factor in orderly and 
economic development which cannot be canceled out 
entirely. Feverish activity in the effort to speed up, 
or allocating an over-large group to rushing a devel- 
opment, results in waste motion and stepping on 
each other’s feet instead of breaking and following 
the correct trail. 


In the production man’s language, there are ‘bugs’ 
in every mew scheme that have to be eliminated be- 
fore putting the scheme into large scale use becomes 
the straight engineering problem of merely enlarg- 
ing a pilot plant or duplicating production units that 
are already working. For this reason, the ‘‘new” 
developments in industry or in defense measures 
must always rest on past research that has been quite 
thoroughly ripened. 


It often happens that past research in apparently 
unrelated fields has brought matters to a degree of 
ripeness quite unsuspected by those whose informa- 
tion is limited to a single field, so that conditions 
are ready for an engineering interweaving of known, 
but not widely known facts. In such case a periodic 
examination of needs in one field, in the light of 
information available in others, may greatly speed 
up the cultivation of seed that would otherwise long 
lie unsprouted., 


The degree to which information has extended is 
often amazing. This degree is sometimes obscured 
by the jargon in which expert talks to other ex- 
perts in his own line, so that others can find out 
only with difficulty what these experts do know. 
We glance over each issue of Electrical Engineering, 
and the Journal of Applied Mechanics to find pages 
and pages of mathematical symbols, whose import 
we have to take on faith. The matters discussed in 
Electronics are almost equally obscure, and even 
Photo Technique contains much that is over the 
heads of the vast army of amateur photographers. 





FEBRUARY, 1941 





We appreciate the diminishing number of inter- 
ruptions of electric service and may grasp the fact 
that part of this is due to fewer turbine outages 
resulting from reduction of blade failures through 
studies of vibration. We see the electric eye and 
various electronic control devices applied to indus 
trial uses, as well as sense that radio and television 
are advancing. We buy film that gives better black 
and white tone rendition and if we like, we can take 
color photos, without necessarily understanding the 
principles involved. We can take it on faith that 
the articles couched in expert-to-expert jargon prom- 
ise other practical advances for the future. 

In the metallurgical field there are sub-divisions 
being tilled, sometimes by few, always by few at the 
start, perhaps later by many when the commercial 
implications have become evident, in which ad- 
vances are proceeding too fast to be clearly sensed 
by those not directly concerned. One field in which 
information and its application have been advancing 
by leaps and bounds is controlled atmospheres for 
heat treating. Another is that of surface. finish and 
its relation to bearings and other mating parts. These 
have not yet gotten to the point where they have 
technical societies of their own, but unless the topic 
falls definitely enough within the bounds of an ex- 
isting society, # separate one tends to spring up 
the Society of Rheology is an example. 


A field of metallurgical engineering that has had 
a long and steady growth, a good deal of which is 
traceable to the influence of its special society, 1s 
welding. Less than 20 years ago this was a small 
and struggling group. We remember when welding 
was so much of an art that the engineer put no 
faith in the integrity of a weld, and classified welds 
as about on a par with soldered joints in respect 
to load-carrying ability. A few people, like S. W. 
(Sound Weld) Miller, had the vision and faith 
to believe that welding could become a science even 
though some types of welding might long remain an 
art. 


How far welding has advanced since those days is 
evidenced by the Annual Report of the Welding 
Research Committee in the December 1940 Journal 
of the American Welding Society. An imposing 
array of achievement is recorded. Summaries of 
known fact and opinion, along correlated abstract 
lines, have been published, as has been much orig- 
inal research, both fundamental and practical. Much 
more is under way, the list of topics being all-em- 
bracing. Some of this work is obviously of a side- 
issue type, where a professor allocates a topic to a 
graduate student and neither the professor nor the 
student has time to do a real job, so that the primary 
object of much of this effort must be psychological 
rather than technological, i.e., aimed to make bud- 
ding engineers weld-minded. 


A good deal of the work, however, is on a scale 
that gives promise of technical results. One of the 


most interesting projects is that on spot-welding of 

aluminum and magnesium alloys, to the tune of 

$27,500, supplied by Wright Field, the Navy Bu- 

reau of Aeronautics, the National Advisory Comm. 
(Contenued on page 173) 
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‘CRUCIBLE STEEL COMPANY of America 
(CHRYSLER BUILDING. New York, N. Y. 


Gentlemen: 


High Speed 
TOOL BITS 


One way to test the uniform high 

quality of REX HIGH SPEED STEELS 

is to specify “REX” on your next 

Tool Bit order. Not only are these 

bits checked throughout manufac- ove i 
ture for hardness and subjected to On a recent lathe turning test fo Pt 


; Tool Bi 
microscopic examination, but every economy of using REX High Speed 4 costo B 
z. an ; 


Please forward me literature on 


[] REX HIGH SPEED TOOL BITS 
["] REX HIGH SPEED STEELS 
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Liem Name 


ddress__ 7 
bit is Magnaflux tested to assure @ 2 square bit weighing 5 © 


Se , State. positive soundness. 40 cents removed over 3,000 Ib. of chips! 





Die Castings in Magnesium Alloy 


BY HERBERT CHASE 


w@ RESENT INDICATIONS POINT to the likely substitu- 
) tion of die castings in magnesium alloy for many 
: parts heretofore die cast in aluminum alloy and to 
e use of many more magnesium die castings for 
rts newly designed for the purpose. An important 
ison for this is the lighter weight of the magnesium 
oy. 
[t is not in any sense to be inferred that aluminum 
oy die castings are not satisfactory, for they have 
ig since demonstrated their utility. In a large pro- 
tion of cases, however, aluminum alloy is chosen 
compared with heavier and less expensive al- 
s) largely or only because of its lighter weight, 
id, since magnesium alloy is still lighter by about 
e third, it has a further advantage on this score. 
Strength and other physical properties of the two 
alloys are similar or nearly the same, but difficulties 
in die casting magnesium alloy, now largely overcome, 
have delayed its wider use. Today, in the case of 
some parts, it is possible to purchase magnesium alloy 
die castings at the same price per casting, as if they 
were pfoduced in aluminum alloy. In other words, 
the higher price per pound of magnesium is offset by 
the lower weight per casting. 


Cold Chamber vs Gooseneck Machines 


Some magnesium alloy die castings have been pro- 
duced experimentally in so-called “gooseneck” ma- 
chines in which air under about 400 Ibs. per sq. in. 
pressure injects the metal into the die. Most alum- 
inum alloy die castings are still produced on such ma- 
chines, usually with good results, but with magne- 
sium it proved difficult to protect the metal against 
rapid oxidation at the high temperature it was neces- 
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Magnesium is very much in the metallurgical engt- 
neering picture—the metal and its alloys have been 
forging to the front very rapidly, so that information 
on developments in this field is eagerly read. 

From the pen of an author who is thoroughly 
posted on die castings in general and on other prod- 
ucts, we present this article written at our request. 
Mr. Chase discusses many phases of the subject—die 
casting machines, oxidation of the molten metal, dies 
used and their life, properties of some of the alloys, 
corrosion and its prevention, and some of the uses.— 
The Editors. 


sary to use. Much better results have been secured 
with so-called “cold chamber’ die casting machines 
which depend on an entirely separate melting pot 
and make use of far higher pressures. In employing 
such machines (some of which are used also for alu- 
minum alloys and also for die casting brass and other 
copper-base metals) the metal is kept at or slightly 
above its melting point in a separate melting pot and 
is ladled into the ‘‘cold chamber” of the machine by 
hand. The amount ladled at each “‘shot,” or die 
filling, is slightly more than enough to fill the main 
die cavity, leaving a slug of excess metal which is 
ejected with the casting, and which makes it unnec- 
essary to measure the charge more closely than is con- 
venient. 

A great advantage of the cold chamber machine is 
that, when properly proportioned, pressures of 4,000 
lbs. per. sq. in. or higher can be applied to the metal. 
This insures a dense casting and one which has 
proved to have physical properties superior to those 
obtained in castings made in gooseneck machines. 
Even more important, in the case of magnesium die 
castings, is that the separate metal pot makes it easier 
to protect the molten metal from oxidation except 
during the short ladling operation, when the metal 
is exposed to the air. It is possible, however, to avoid 
any detrimental effects from this short exposure and 
also to avoid contaminating the casting with flux or 
dross. 


Preventing Oxidation 


As in other casting with magnesium alloy, it is 
necessary to keep the metal in the melting pot covered 
to minimize contact with air. This is done by pro- 


























viding the metal pot with a dome in which sulphur 
is melted and from which sulphur fumes issue. The 
fumes burn and introduce sulphur dioxide to form a 
“blanket’’ above the molten metal, which is thus kept 
from oxidizing. In some cases, added protection is 
given by throwing a small amount of ‘Dow Agent 
No. 14” 
monium silicon fluoride) under the cover. Sulphur 
from the dome burns at holes around the ladle open- 
ing and any excess fumes are drawn off through a 


(a mixture of sulphur, boric acid and am- 


hood which covers the dome. 

Because of the high pressure applied to the metal 
during and immmediately following its injection into 
the die, it is necessary to apply a heavy locking pres- 


sure to the die to prevent the halves of the die from 


opening slightly under the high internal pressure. 
This not only avoids spitting of molten metal but 
reduces the flash formed at the die parting. Some 
of the machines used employ direct hydraulic pres- 
sure for locking and others apply hydraulic pressure 
through a toggle mechanism for locking. In all 
cases, the ram for metal injection is operated hydrau- 
lically. 

Aside from the precautions taken in avoiding Oxi- 
dation of the molten metal, the process is much the 
same as that employed in die casting aluminum and 
copper-base alloys in cold chamber machines. Cast- 
ing temperatures are about the same as for aluminum 
and the same dies can be used, except, perhaps, for 
slight changes in gating and venting. Casting tem- 
peratures are lower than for copper base alloys and, in 
consequence, there is less tendency for die surfaces to 
check. Die life is correspondingly longer and dies 
require less redressing. Castings can be made as 
smooth as those in aluminum alloy. The pouring 
\emperature ranges from about 1175 to 1250 deg. F., 
as a rule, but may have to be 1300 deg. F., in some 
instances. Die temperatures are reported as running 
from 250 to 500 deg. F., with 350 deg. F., a good 
average and it is said to be unnecessary to apply water 
cooling except for unusually high production. 


Dies Used 


Although carbon tool steels can be used for dies 
required only for short runs, much longer life re- 
sults if tool steels of the type containing 5 per cent 
Cr and 6 per cent W are used. The dies are drawn 
at 1000 to 1100 deg. F. to give about 450 Brinell 
hardness. As dies usually become coated with a thin 
oxide film, other coating is said to be unnecessary. 
Too high a die temperature may cause excessive oxi- 
dation of die surfaces and result in rougher surfaces 
on castings. 

It is recommended that scrap from castings be not 
remelted for die casting directly, but that this metal 
be refined by the open pot method, using a large 
quantity of flux such as Dow No. 23A. Three-pound 


ingots cast from the refined metal may be remelted 
with virgin ingots for die casting. Casting efficiency 
is said to average about 95 per cent and over-all meta] 
efficiency about 90 per cent for medium to large size 
castings. Casting efficiencies may be higher if cast- 
ings have wall thicknesses of 3/32 in. or greater. 
According to one authority, (Dow Chemical Co., 
to which the author is indebted for much of the in- 
formation used in this article) there is little or no 
gain in casting at pressures above 4,000 Ibs. per 
sq. in. and some satisfactory castings are produced 
at much lower pressures, but much depends on die 
design, casting design, alloy used and other fac- 
tors. Castings have been made with walls as thin 
as 0.040 in. over small areas but 0.050 in. is con- 
sidered a more practical minimum, even in small 
castings. This commonly has to be increased as the 
size of the casting and the extent of thin areas 
thereof are increased. Castings up to about 6 Ibs. 
in weight are considered practical and at least one 
having a lerigth of 74 in. has been produced. 


Properties of Mg Alloys 


An accompanying Table containing data supplie: 
by the Dow Chemical Co. gives the physical prope: 
ties and characteristics of the various magnesiun 


cast magnesium alloy housing for a portable 
instrument used in the mining industry. 
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‘hin wall and remarkably light die casting in magnesium 
alloy used as a housing for a portable business machine. 
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‘tew of high pressure “cold chamber’ die casting 

| f high p ld chaml d sting 

machine used for magnesium alloys in the plant o} 
the Dow Chemical Co. 


alloys employed for die castings, some of which 
are marketed or used by other companies under dif 
ferent designations. As will be seen, the alloys con 
tain from 6 to 10 per cent Al, all but fractional per- 
centages of the remainder being magnesium. Sur- 
face quality and soundness of castings are said to be 
unaffected by the composition within the limits given, 
but castability is in the order listed except that the 
first two are about equal in this respect. Although 
the first three alloys listed can be solution heat 
treated with increased ductility and some reduction 
in yield strength, a better way of increasing ductility 
is to decrease the aluminum content, as in the fourth 
alloy listed. This is because sub-surface porosity, 
which is not eliminated even in the relatively sound 
die castings produced under high pressure, results 
in surface blistering if temperatures be raised in 
heat treatment to 700 deg. F. 


Tarnishing and Corrosion 


Magnesium die castings are subject to tarnishing 
and corrosion, especially when subjected to moist 
atmospheres and tropical temperatures and eventu- 
ally roughen as a result of the formation of oxide 
or hydroxide films. For this reason, and also to 
promote the adherence of organic and/or synthetic 
































































finishes, castings are commonly given a chrome pickle. 
This may be applied by the die caster or, if the 
purchaser is to machine the casting, by the pur- 
chaser subsequent to machining. This pickle in- 
volves a five-second dip at 120 deg. F. in a solu- 
tion containing, per gallon, 11/4 lb. of sodium di- 
chromate and 11/, pints of concentrated nitric acid. 
The result is a slight etch and the formation of a 
film having a considerable degree of corrosion re- 
sistance, even to salt water. 

Alternatives include the use of a special air-dry- 
ing primer or of a baking paint on the untreated 
metal (both especially developed for magnesium) 
and intended chiefly for castings to be used indoors. 
In general, it is recommended that the pickle precede 
the application of finishes of the paint, enamel and 
lacquer type and there are many such finishes suit- 
able for use over the pickle finish. 

For exposures to marine atmospheres and for 
other special sets of conditions, various other chem- 
ical treatments are recommended, certain of them 
meeting Army and Navy Air Corps specifications. 
Some treatments produce oxide or hydroxide coat- 
ings which, though dense, hard and adherent, can 
be dyed in attractive colors and have high abrasion 
resistance. 

Until recently, the electroplating of magnesium 
alloys had not been considered practical, but success 
is reported as a result of long experimental work in 
this field and nickel plating is understood to be now 
emerging from the laboratory into commercial ap- 
plications under patent restrictions. 

Although die castings in magnesium alloy have 
been in moderately extensive commercial use for sev- 
eral years, the number of die casters having the re- 
quired experience in and equipment for their pro- 
duction is still quite limited. Certain hazards are 
involved in production. It is also considered de- 
sirable if not essential to segregate or isolate the 
production from that of other die castings, partly 
to avoid the possible mixing of aluminum and mag- 
nesium scrap from castings and thereby to aid in 
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in a “cold chamber” machine for die casting magnesium alloy. t % sa 


Molten alloy is poured into the well in measured amounts by a 
hand ladle, after which the plunger or ram is immediately 
advanced under heavy hydraulic pressure, forcing the metal into 
the die cavity. 
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w of the numerous magnesium alloy die castings 
supplied for use in aircraft. 






ngement of the melting pot, showing the dome 
hich sulphur is melted and ladle opening with 
holes from which sulphur fumes are discharged and 
to SO, which protects the molten magnesium 


alloy from oxidation. 
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maintaining the desired analysis without introduc 


ing the need for continuous checking of analysis. 
Nevertheless, the production of magnesium alloy die 
castings has increased rapidly and is attaining, or 
seems likely to attain, proportions which may rival 
the production of those aluminum alloy die castings 
which must be made at pressures above those at 
tained in gooseneck (air injection) machines. 


Uses 


Since lightest weight is the outstanding character- 
istic of magnesium alloy die castings, they have 
naturally been chosen chiefly where lowest weight is 
required or is highly desirable. A great many such 
die castings find their way into aircraft but, as the 
production of aircraft is well below that of certain 
other products in which magnesium alloy die cast- 
ings are used, the total number of such castings used 
outside of aircraft is greater than of those for air 
craft. 

The largest single use of die castings in magnesium 
alloy is for generator and starting motor end bells 
on Ford cars, accounting for some 6000 such castings 
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Machine parts all of which are light magnesium 
alloy die castings. 


a day. As these are small castings, the weight sav- 
ing over aluminum (formerly used exclusively and 
still used for part of the total requirements) is not 
large. But Ford is gathering data on the large-scale 
use of these castings and may well find a more ex- 
tensive use for them. In any event, the continued 
use of magnesium alloy for these parts indicates that 
they have given satisfactory performance. 

Other uses, some of which are illustrated, include 
parts for business machines, especially portable types, 
including typewriters; parts for electrical appliances 
and portable electric tools and parts for other prod- 
ucts in which light weight and/or low inertia forces 
are advantageous. Cameras, binoculars and other 
portable instruments as well as certain tools in which 
other metals would add undesirable weight, make 
good use of magnesium alloy die cast parts. In- 
dications point to further use along these and other 
lines, particularly where the high strength-weight 
ratio is of special advantage. 


Design and Machining 


The design of die castings in magnesium alloy is 
generally similar to that in other alloys suitable for 
die casting. Dimensional limits which can be held 
are substantially the same as for aluminum alloys 








Table of Physical Properties and Nomunat Com posi- 
tions of Magnesium Alloy Die Castings 


A.S.T.M. Number.... 12 13 gine > ahr 
Dowmetal designation K R AX EX 
Nominal composition 

(per cent) 

Aluminum ........ 10.0 9.0 8.0 6.0 

Manganese ....... 0.13 0.13 0.15 0.2 

eS eer 0.5 seen 0.3 0.2 

ee ee ry 0.60 wk ee 

Magnesium ....... Remainder Remainder Remainder Remainder 
Tensile strength, !bs. 

 £ YY Ser aeree 30,000 33,000 32,000 27,000 
Yield strength,* Ibs. 

a a ae 22,000 21,000 20,000 17 ,00( 
Elongation in 2 in., 

DOF COME cocciccose 1 3 3 4 
Brinell hardness..... 62 60 60 50 
Charpy impact 

strength, ft.-Ibs..... 1 2 2 3 
Characteristics andHighest Bestdie Largely Used 

Ss: cavaeuded ses yield casting replaced where 

strength alloy. by Dow- maximu 
but being Good cast- metal R_ toughness 
replaced ing char- is desired 
by Dow- acteristics 
metal R with high 

mechani- 

cal prop- 

erties and 

good cor- 

rosion re- 

sistance 

* Yield strength is defined as the stress at which the str: 


strain curve deviates 0.2 per cent from the modulus line. 


Physical properties are typical and are as obtained on stan 
A.S.T.M. die cast specimens. 


and are only a little wider than for the alloys 
lower melting point. Thus, the tolerance as betwe< 
points in solid parts of the die is plus or min: 
0.0015 in. per in. Somewhat thinner sections can | 
die cast in zinc alloy, but the number of casting 
calling for unusually thin sections is not very larg: 
Fillets at interior corners are desirable, as in al! 
castings, and suitable drafts must be allowed for 
cores and on side walls to facilitate removal from 
the die. 

Machining of magnesium alloy die castings is 
readily done, as the metal machines freely. As fine 
chips are readily ignited, however, it is recommended 
that an oil-type coolant be employed, especially as 
its use may also contribute to the smoothness of cut 
and may increase the allowable machining speed. 

From the foregoing it is readily seen that the 
magnesium alloy die casting is finding a well 
merited place in industry. There seems to be no 
doubt that its use will extend rapidly as engineers 
are made aware of its merits and become better 
acquainted with its possibilities and performance 
under the widening range of conditions for which 
it is being found suitable. 
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Two Complex Copper-Cobalt-Silicide Alloys 


by F. R. Hensel, £. 1. Larsen and E. F. Holt 


HE USE OF COBALT SILICIDE as an age-hardening 
T inzredien in copper has resulted in an alloy, 
which in the wrought condition has rather un- 
1al properties, both electrical and physical. The 
resent article is a résumé of tests carried out on 
0 copper-cobalt-silicide alloys, to which were 
lded beryllium in one case and phosphorus in the 
her, to. investigate the combined effects of cobalt 


icide and cobalt beryllide, and cobalt silicide and 
balt phosphide. 


The Alloys 


The two alloys investigated had the following com- 
sitions (by analysis). 


Alloy A Alloy B 
Copper 96.44 96.03 
Cobalt 2.66 2.69 
Silicon 0.33 0.40 
Cadmium 0.08 0.53 
Iron 0.04 0.06 
Beryllium 0.43 — 
Phosphorus ws 0.31 


Test Material 


The test material was in the form of 1-in. dia. 
rods selected from production runs and processed by 
hot rolling and drawing. 

To determine the age-hardening behavior of the 
alloys as a function of both quenching and aging 
temperatures, the following sequence of treatments 


was given both alloys. 


A 
B. 
C. 


Water quenched from 900, 950, and 1000 deg. C. 
Cold worked various percentages after quenching. 


Aged at temperatures of 400, 450, and 500 deg. C. for 
various time intervals. 


The curves show graphically the detailed ‘‘case his- 
tories” of the alloys. 
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P. R. Mallory & Co., Inc., Indianapolis, Ind. 


Table of Effect of Quenching Temperature and 
Aging Temperature on Hardness 


ALLOY A Quenching Aging 
Condition of Temper- Temper- 
Curve Samples before ature ature 
No. Ordinates Aging deg. C deg. C. 
] Hardness vs. Quenched 900 450 
Aging Time 950 450 
1000 450 
2 Hardness vs. Quenched 900 400 
Aging Time 900 450 
1000 400 
1000 450 
ALLOY B 
4 Hardness vs. Quenched 900 450 
Aging Time 950 450 
1000 450 
5 Hardness vs. Quenched 900 450 
Aging Time 900 500 
1000 450 
1000 500 


Aging at temperatures in the neighborhood of 500 
deg. C increases the steepness of the curve; however, 
the time factor is quite critical and alloys which 
have been cold worked after quenching, may over- 
age. 


Table of Effect of Cold Working on Age Hardening 
ALLOY A Quenching Aging 


Condition of Temper- Temper- 


Curve Samples before ature ature 
No. Ordinates Aging deg. C. deg. C. 
3 Hardness vs. Quenched and 

Aging Time Cold Worked 950 450 

ALLOY B 

6 Hardness vs. 


Quenched and 
Cold Worked 950 450 


Referring to curves Nos. 3 and 4, numerous addi- 
tional aging tests made on samples cold worked vari- 
ous degrees from 0 to 50 per cent reduction and 
quenched from 900, 950, and 1000 deg. C. dis- 
closed in general that the rate of hardness increase 
during aging is in direct relationship to the amount 
of cold reduction prior to aging. The maximum 
hardness obtainable for each of the alloys was 105 
Rockwell B for Alloy A and 97 Rockwell B for 
Alloy B after quenching, cold working and aging. 


Aging Time 
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AGING TIME IN HOURS 
Curve No. 1—Alloy A, Age hardening as a function 
of quenching temperature. All samples aged from 
“as quenched” condition. Aging temp. 450 deg. C. 
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Curve No, 2—Alloy A. Age hardening as a function 
of aging temperature. All samples aged from “as 
guenched” condition. 
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AGING TIME IN HOURS 


Curve No. 3—Alloy A. Age hardening as a function 
of the degree of prior cold working. Original sam- 
ples quenched from 950 deg. C. All samples cold 
worked in quenched state. Aging temp. 450 deg. C. 







Effect of Cold Work on Hardness 
and Electrical Conductivity 


The alloys were found to have quite a high rate 
of cold working. The hardness reaches nearly the 
maximum at a reduction of 20 per cent after which 
the hardness increases but slightly. Curve No. 7 
shows graphically the relationship between the 
amount of cold working and the hardness and elec- 
trical conductivity of both Alloy A and Alloy B. 


Effect of Aging on the Electrical Conductivity 


The electrical conductivity was determined on the 
alloys after quenching from 950 deg. C., cold work- 
ing and aging at 450 deg. C. The data for Alloys A 
and B are contained in curve No. 8. Up to an aging 
time of 32 hrs., the curves have not flattened out, 
the conductivity of Alloy A having reached a value 
of 57 per cent I.A.C.S. and the electrical conductivity 
of Alloy B having reached a value of 47 per cent 
1.A.CS. 


Annealing Characteristics 


In the manufacture of Alloys A and B, it is neces 
sary to anneal the metal at different stages of prc 
cessing so that they may be drawn, rolled or swage 
further. 

The results of annealing tests for Alloy A are give 
in curve No. 9, and for Alloy B in curve No. 10. 
is of interest to note that the shape of the curves 
similar for both alloys. If the annealing temperatu: 
of Alloy A exceeds 900 deg. C., the material w: 
harden during air cooling. In Alloy B this harde 
ing takes place at an annealing temperature of 9 
deg. C. with a subsequent air cooling. This harde: 
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AGING TIME IN HOURS 
Curve No. 4—Alloy B. Age hardening as a function 


of quenching temperature. All samples aged from 
as quenched” condition. Aging temp. 450 deg. C. 
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ing phenomenon is very interesting and from the 
curves it will be noted that when Alloy B was 
quenched from temperatures above 900 deg. C. the 
hardness materially increased; for example, when 
Alloy A was quenched from temperatures of 900, 
950, and 1000 deg. C. the hardness values of the 
quenched materials were 33, 43, and 75 Rockwell B, 
respectively. 

This observation is very important from a produc- 
tion viewpoint since the intended effect of softening 
the materials by annealing may not be obtained at 
all if the incorrect temperatures are chosen. The 
increase of hardness as noted above may have re- 
sulted from precipitation during cooling. 


“Birch-Bark” Effects in Alloys A and B 


During processing, the alloys were subjected to 
high temperature treatments in an air atmosphere. 
[his caused the formation of two definite oxide lay- 
rs. The outer oxide layer is quite brittle and can 
be readily removed, and consists primarily of Cu,O 

The analysis of the outer oxide layer of Alloy A 

is as follows: 


Copper 84.25 
Cobalt 2.99 
Beryllium 0.34 
Silicon 0.25 
Oxygen (by diff.) 12.17 


The chemical analysis of the outer oxide layer of 
lloy B was as follows: 


Copper 84.33 
Cobalt 2.47 
Cadmium 0.39 
Phosphorus 0.40 
Silicon 0.24 
Oxygen (by diff.) 12.17 


The sub-scale layer of Alloy A was quite tena- 
us but it could be detached by stressing and bend- 
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Curve No. 8—Alloys A and B. Electrical conduc- 

tivity as a function of aging. Original samples 

quenched from 950 deg. C. Cold worked by press- 

ing to degrees indicated. Aging temperature 450 
deg. C. 
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AGING TIME IN HOURS 
Curve No, 5—Alloy B. Age hardening as a function 
of aging temperature. All samples aged from “as 
quenched” condition. 
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Curve No. 6—Alloy B. Age hardening as a function 
of the degree of prior cold working. Original sam- 
ples quenched from 950 deg. C. All samples cold 
worked in quenched state. Aging temperature 450 
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tivity and hardness as a function of cold work on 
samples. Original samples quenched from 950 deg. 
C. Cold worked by swaging. 
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Curve No. 10—Alloy B. Hardness as a function 
of annealing temperature. Annealing time 2 hrs. at 
temperature. Sample hardness before annealing, 96 
Rockwell "B.” 
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Curve No. 9—Alloy A. Hardness as a function of 

annealing temperature. Annealing time 2 hrs. at tem- 

perature. Sample hardness before annealing, 100 
Rockwell “B.” 


ing the test pieces. The chemical analysis of the 
inner or subscale of Alloy A was as follows: 

Copper 94.45 

Cobalt 2.76 

Beryllium 0.43 

Silicon 0.35 

Oxygen (by diff.) 2.01 

The sub-scale layer formed in Alloy B during 
annealing was very tenacious and could not be de- 
tached from the rolled samples. The thickness of the 
two oxide layers was measured as a function of the 
annealing temperature on samples held 2 hrs. at 
temperature. The increase of the oxide layer thick- 
ness of both Alloys A and B as a function of the 
annealing temperature is shown in Curve No. 11. 
The formation of the sub-scale is extremely harm- 

ful if these materials are used in strip form for 
springs and reeds because the intercrystalline pene- 
tration of the oxide reduces the fatigue limit very 
materially. A considerable number of tests were 
conducted to overcome this birch-bark effect. Or- 
dinary city gas did not eliminate the formation of 
the oxide layers. It was necessary to use hydrogen 
to eliminate oxide penetration. Experiments were 
also conducted, using various kinds of reducing salt 
baths for annealing. It was found that this also 
constituted a satisfactory means of overcoming th« 
harmful birch-bark effect. 


Conclusions 


The results presented in this short paper were 
obtained on two proprietary alloys****. The infor- 
mation, however, is applicable to other heat treatable 
copper base alloys containing highly oxidizable in- 
gredients.**** U. S. patents covering these alloys 
are: 

Alloy B Alloy A 


U.S. Patent 2,145,792 U.S. Patent 2,135,336 
2,130,737 2,139,497 
2,142,672 2,135,254 
2,177,745 2,142,671 
2,140,910 
2,130,738 
2,123,629 


Curve No. 11—Scale formation as a function of anneal- 

ing temperature. Individual samples annealed for 2-br. 

period at each annealing temperature in the presence 
of air. 
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Producing 


Cast Iron Pipe 


Centrifugally 


PHOTOGRAPHS BY DON GRAF 


Staff Photographer, Reinhold Publishing Corp. 


Text and Captions by Edwin F. Cone 


WENTY-FIVE YEARS AGO there appeared in the United 

States an inventor from Brazil who claimed he had 

a process for producing cast iron pipe by a centrifugal 
process. His name was DeLavaud 

Following the editorial news instinct, the writer was 
commissioned to investigate this claim. He stopped at 
Buffalo, N. Y., on his return from a convention in the 
West and found an enthusiastic Brazilian with a crude ma- 
chine, about 3 to 4 ft. long, in which he had a revolving 
cylindrical mold. In the corner of a small iron foundry, he 
was able to demonstrate on a very small scale the produc- 
tion of pipe from hot metal. Your editor came away, con- 
vinced that Mr. DeLavaud “had something.’ The first 
article on this subject was published in “The Iron Age,” 
Sept. 7, 1916, under the title “Centrifugal Machine for 
Casting Pipe.” 

From that simple beginning a large industry has de- 
veloped—after many setbacl.s and headaches. Today a large 
share of the cast iron pipe made in the United States is 
produced by this and one other centrifugal process. 

Now, 25 years after that incident, it is possible to publish 
a pictorial article showing the various steps in this most 
interesting industrial process. They were taken at the plant 
of the United States Pipe and Foundry Co., at Burlington, 
N. J.,—a company which, through much research and ex- 
perimentation, has “ironed out the bugs” and brought the 
process to its present perfected state. 

Contrasted with the old pit process of making pipe, the 
centrifugal has many advantages, though some customers 
still prefer the former. In these centrifugal machines, when 
running to capacity, pipe can be turned out on the average 
of 10 to 30 lengths per hr., depending on the size. 














(Above) Down a chute the pig iron and other neces 

sary materials are dumped into one of the severa 

cupolas in which they are converted by melting int 
molten cast iron, ready for casting. 


(Left) The Raw Materials Stock Yard: From 

the piles of foundry pig iron, scrap iron and 

coke, magnets and cranes place the materials 

in charging boxes which are carried to the 

cupola charging platforms by the traveling 
crane. 











METAI.S AND ALLOYS 





The lower end of one of the cupolas from which the hot liquid cast iron flows into a 
torehearth. From this it runs into small ladles ready for transfer to the centrifugal 
casting machines. 





Suspended from a traveling crane, the molten 

cast iron in the ladle is poured into the machine 

ladle located at one end of the centrifugal 
casting machine. 
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A trough runs from the hopper to and through the 
inside of the centrifugal machine. As this machine, 


with its revolving alloy steel mold inside, travels from 
one end of the trough to the other, the molten cast irom 
is deposited on the mold’s surface forming a pipe of the 
desired thickness and length. A 12-in. pipe is being q 
cast in this picture. A battery of four machines enablee™ 
the casting of pipe from 3-in, to 24-in. diameter, iim 

12 ft. and 14 ft. lengths. 


Extracting a red-hot cast iron pipe from the « 
of the centrifugal machines. The thickness is 
calibrated. This is a 12-in. pipe. In the b. 
is a machine from which a smaller pipe 
extracted just after casting. 





4 


In one end of the mold in each machine, a 
dry sand core is inserted after each casting 
operation, which forms the inside contour of 
the bell end of the pipe. It is being removed 


S j 
in this vieu 
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gal machine and while still quite hot, each 
pipe is transferred to a heat-treating furnace 
where it is annealed. The charging end of the 


furnace is here shown. 


meview of the heat-treating furnace which 

Varge—about 80 ft. long. It contains 

mones: A pre-heating, a heating and a 
cooling It is fired with oil. 











[he pipe come out of the annealer at a black 
heat. Before they are immersed in pitch, their 
temperature is taken with a pyrometer. 


A batch of pipe as they come out of the liguia 
bath of pitch or tar directly below. A de 
white smoke is one result. 








All pipe are tested in a hydraulic testing machine where they are subjected to 500 lbs. of pressure. 
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After leaving the hydraulic machine, the pipe are sorted for size and shipment, and placed in the pipe yard. 
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Practical Metallography of theist 


Fffect of Chromium and Nickel The addition of nickel to the iron-chromium stain- 


less steels containing approximately 18 per cent Cr 
causes their structural transformations to become so 
sluggish that a relatively small amount of nickel will 
1. It lowers the carbon content of pearlite to the ex- allow the retention of austenite in an unstable condi- 
tent that an alloy with about 12 per cent Cr is tion at ordinary temperatures. As will be seen by 
rendered wholly pearlitic with only 0.30 per cent C. Fig. 12, less than 2 per cent Ni serves to alter the 
ferritic structure of an 18 per cent Cr stainless steel 


The effect of chromium on the structure and con- 
stitution of iron may be summarized as follows: 


2. Structural changes are slowed down by the addi- 
tion of chromium, necessitating a higher tempera- 


, igi ¥ content. However, as nicke 
ture and longer heating period to dissolve car- with negligible carbon con : el 
bides than required for ordinary steel. content is increased, the proportion of austenite 

3. In pure iron-chromium alloys, as shown by Fig. formed at elevated temperatures increases until at 


11, the effect of chromium is to lower both the 
As and A, critical points until they finally merge 
at about 13 per cent Cr. Thus, carbon-free alloys 


about 4 per cent Ni the alloy is wholly austenitic in 
the range of 1250 to 1850 deg. F. Further increase 


with chromium in excess of this amount undergo in nickel content lowers the temperature at which a 
no transformation and consequently are not amen- fully austenitic alloy is obtained. The austenite 
able to hardening by heat treatment. However, formed in these iron-chromium-nickel stainless sicels 


when carbon and nickel are added in appreciable 


; at elevated temperatures is readily preserved by rupid 
amounts, their effect is.to deflect the curve to the oil ‘ edt snenis eiamadiiieees tov ack 
right and thereby extend the range of composi- COOMES OWIhs to cir atomic slugs , 
tion which may be hardened by heating above the any change involving structural transformation. | m 
critical point and cooling rapidly. a practical standpoint, this instability of the austc: tic 

* 2 pane the “goer pases a much _—_ rate stainless steels has no bearing on their normal «se, 
of cooling and, with about 12 per cent Cr present, . . : Vv heir tensile 
the rate is so retarded that the steel hardens when but does render it possible e iG r me 
air cooled. properties by cold work. This is an important con- 
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helStainless Steels-tl 











by STANLEY P. WATKINS 


Manager, Development Division, 
Rustless Iron and Steel Corp. 
Baltimore, Md. 


Fig. 14. Effect of carbon on the structure and hard- 
nability of the 12 per cent Cr stainless steels. 
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Fig. 15. Hardened structure of an 0.08 per cent i. 
12 per cent Cr stainless steel consisting of chromium- 
ferrite pools in martensitic matrix. Hardness 363 
Brinell, Etchant: 10% HCl in alcohol, electrolytic. 


Mag. 100X. 





Fig. 16. Hardened structure of a 0.35 per cent C, 
13 per cent Cr stainless steel consisting of marten- 
sitic matrix with imbedded carbide particles. Etchant: 
HCl-picric reagent. Hardness 555 Brinell. Mag. 
S500X. 
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Fig. 18. Hardened structure of a 1.00 per 


sideration since it is the only means whereby this can 
be accomplished. 


Effect of Carbon 


When appreciable amounts of carbon are added to 
the straight chromium stainless steels, the carbon 
serves to extend the range where austenite, or gamma 
iron, will be formed at elevated temperatures, A 
similar effect is exercised by this element at high 
temperatures upon the high chromium-nickel stainless 
steels, such as the 18 per cent Cr and 8 per cent Ni 
grade. Although nickel is an effective austenite for- 
mer at elevated temperatures when added to the 
straight chromium stainless steels, carbon is about 40 
times more effective than nickel in this respect and 
the combined effect of the two acting simultaneously 
is greater than would be normally expected from an 
estimation of their actions when used singly. In 
contrast to nickel, which remains in solid solution 
in the chromium-nickel stainless steels at all tempera- 
tures, carbon becomes highly insoluble at tempera- 
tures below about 1650 deg. F., and if the alloy is 
held in the range of 900 to 1650 deg. F. for any 
appreciable time, practically all the carbon will pre- 
cipitate out as chromium carbides along the grain 
boundaries and slip planes. However, the carbon 
may be retained entirely in solid solution by cooling 
rapidly from about 1650 deg. F. 


The Four Stable Phases 


In the various stainless steels only four stable 
phases have been observed: Austenite, sigma, car- 
bides and ferrite. In addition, martensite is a con- 
stituent of the hardened straight-chromium stainless 
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Fig. 19, Annealed structure of 4 1.00 


0.35 per cent C, 13 per cent Cr Sstain- 

less steel. Chromium carbides im- 

bedded in ferrite matrix. Hardness 

180 Brinell, Etchant:.. HCl-picric re- 
agent. Mag. 500X. 








cent C, 17 per cent Cr stainless steel. Large 

carbide particles imbedded in martensitic 

matrix. Hardness 627 Brinell. Etchant: 
HCl-picric reagent. Mag. 500X. 


per cent C, 17 per cent Cr stainless 
steel. Large carbide particles imb 


in ferritic matrix. Hardness 201 
Brinell. Mag. 500X. 
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steels and results from the transformation of austenite 
to ferrite at fairly low temperatures. With favorable 
heat treatment a portion of the martensite may trans- 
form to troostite, which is the next step in the trans- 
formation of martensite to ferrite and carbides. 

Austenite is the solid solution, gamma form of 
iron, non-magnetic, highly ductile and readily iden- 
tified under the microscope by characteristic twinning 
of grains. Its crystallinity is like that of pure metals 
and is termed “face centered cubic” by crystallograph- 
ers. Austenite formed in the stainless steels is often 
referred to as “chromium-austenite.”’ 

 *B’ constituent’ or sigma phase occurs in certain 
analyses of both the straight chromium and chro- 
mium-nickel stainless steels. It is hard, brittle, non- 
magnetic and corresponds approximately to the com- 
pound FeCr. Sigma phase occurs in the straight 
chromium stainless steels having chromium between 
20 and 30 per cent and in the chromium-nickel 
grades, which are not purely austenitic when cooled 
rapidly from high temperatures but contain some free 
ferrite (alpha or delta iron). On prolonged heating 
in the temperature range of 1100 to 1650 deg. F., a 
portion of the ferrite is converted into the compound 
FeCr and austenite. This change is accompanied by 
1 pronounced decrease in volume and decrease in 
luctility. 

With suitable heat treatment, such as annealing, 
arbon present in the stainless steels will combine 
with chromium to form a compound Cr,C, which 
zenerally precipitates out as spheroidized particles. 
This carbide is more stable than the iron carbide 
“e,C which it resembles in microscopic appearance. 
All the commercial grades of stainless steel carry 
ippreciable amounts of carbon as it is not practicable 
nor desirable in many cases to produce carbon free 
loys. 












wee 
ee ee 


— 






* 


AE heme 


> 
. 





Fig. 20. Annealed structure of a 0.12 Fig. 21. Hardened structure of 0.12 per cent Fig. 22. Tempered structure of hard- 
per cent C, 12 per cent Cr stainless C, 12 per cent Cr stainless steel. Uniformly ened 0.12 per cent C, 12 per cent Cr 
steel. Carbides in ferrite matrix. Hard- martensitic. Hardness 401 Brinell. Etchant: stainless steel. Martensite has partly 
ness 160 Brinell. Etchant: 10% HCl 10% HCl in alcohol, electrolytic. decomposed into ferrite and carbides 


in alcohol, electrolytic. Mag. 200X. 
















































Fig. 23. Cast structure of 0.12 per cent C, 12 per 

cent Cr stainless; 2 in. square section. Ferrite (white 

areas) in martensitic matrix. Hardness 375 Brinell. 

Etchant: 10% HCl in alcohol, electrolytic. Mag. 
100X. 





Fig. 24, Annealed structure of 0.01 per cent C, 12 

per cent Cr stainless steel. Entirely ferritic. Hardness 

Rockwell “B” 57, Etchant: 10% HCl in alcohol, 
electrolytic. Mag. 100X. 


















and possibly some troostite. Hardness 
228 Brinell. Etchant: HCl-picric re- 
agent. Mag. 500X. 



































Fig. 25. Structure of 0.01 per cent C, 12 per cent 
Cr after quenching from 1750 deg. F. consisting of 
martensite in ferritic matrix. Austenite is formed 
on heating due to chromium not being high enough 
to render alloy entirely ferritic. Hardness Rockwell 
B” 84. Etchant: 10% HCl in alcohol. Mag. 200X 


Ferrite is the solid solution, alpha or delta form 
of iron, highly magnetic, and usually associated with 
carbides in annealed straight-chromium stainless 
steels. It possesses the arrangement of atoms which 
is designated as the “body-centered cubic” type of 
crystallinity. ‘‘Chromium-ferrite” is the term gen- 
erally given to ferrite occurring in the stainless steels. 

When chromium-austenite transforms to chromium- 
ferrite at relatively low temperatures, the dissolved 
carbon is not visibly precipitated and the resulting 
alloy is quite hard and very magnetic. Under the 
microscope the etched structure of martensite formed 
in the stainless steels is ‘‘acicular’’ in appearance. 
Owing to its low carbon content the hardness of this 
martensite is not as great as that formed in ordinary 
steel. 

Although there are over 60 different grades of 
stainless steel commercially available, over 90 per cent 
of the production is in 15 grades. Of these 15 grades, 
18 and 8 and its variations account for the bulk of 
the tonnage, especially in flat rolled products such as 
sheet, strip and plate. However, in the case of bar 
and wire products, 18 and 8 does not bulk as great, 
since large tonnages of the straight chromium stain- 
less steels, such as the 12 and 17 per cent Cr grades 
are produced in these forms. 


Types of Stainless Steels 


Variation of the combination and proportion of 
chromium and nickel with supplementary additions 
of other alloys results in the production of several 
types of stainless steels which can be classified from 
a metallographic standpoint in three distinct groups. 


Group I—Straight chromium stainless steels—Mar- 
tensitic (Hardenable) 
Analysis range: C 0.05 to 1.10 per cent and Cr 
11.0 to 18.0 per cent, plus small supplementary 
additions of molybdenum, sulphur and nickel. 
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Fig. 26. Structure of 0.01 per cent C, 13 per cent 

Cr stainless steel after quenching from 1800 deg. F. 

Chromium is sufficient to place the alloy outside the 

‘gamma loop’; consequently no austenite is formed 

on heating and no hardening occurs on quenching. 

Hardness Rockwell "“B” 55, Etchant: 10% HCl in 
alcohol, electrolytic. Mag. 200X. 


Group II—Straight chromium stainless steels—Fer- 
ritic (Non-hardenable) 
Analysis range: C 0.05 to 0.35 per cent and Cr 
14.0 to 30.0 per cent, plus small supplementary 
additions of molybdenum and sulphur. 


Group III—Chromium-nickel stainless steels—Austen- 
itic (Hardenable by cold work only) 
Analysis range: C 0.05 to 0.20 per cent, Cr 17.0 
to 29.0 per cent and Ni 7.0 to 14.0 per cent, 
plus supplementary additions of molybdenum, ti- 
tanium, columbium, tungsten, sulphur, selenium. 


The martensitic stainless steels contain the mini- 
mum amount of chromium which will produce ade- 
quate rust resistance to class them as truly stainless. 
Although the chromium content of the alloys in this 
group, in the absence of carbon, is sufficient to 
render them ferritic and consequently non-hardenable, 
the presence of carbon in amounts ranging from 
0.05 to 1.10 per cent results in the formation of 
austenite on heating above the critical range, which 
upon fairly rapid cooling decomposes into martensite. 
Therefore, depending upon the carbon content, these 
stainless steels have a hardening range of 300 to 625 
Brinell. The effect of carbon on the hardening prop- 
erties of the martensitic stainless steels is shown 
graphically by Fig. 14. Also, this figure illustrates 
the structure of the various alloys after quenching 
from above the critical range and it will be noted 
that as the carbon increases, the proportion of mar- 
tensite increases with consequent increase in hard- 
ness. With carbon below about 0.08 per cent, the 
alloy is not rendered entirely austenitic on heating 
above the critical range and, consequently, the hard- 
ened structure will consist of a mixture of martensite 
and chromium-ferrite as shown by Fig. 15. On the 
other hand, when carbon is increased to above the 
eutectoid point (0.30%), excess carbon is rejected 
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Fig. 27. Effect of heating on the structure and hardness of a 0.12 per cent C, 12 per cent Cr stainless steel. 
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Fig. 28. Diagram of the 12 per cent Cr stainless 
steels with varying carbon content. (Book of Stain- 
less Steels) 


and the hardened structure consists of carbide parti- 
cles dispersed in a martensitic matrix (Fig. 16). 

The structural changes occurring when the mar- 
tensitic stainless steels are allowed to cool slowly 
from above their critical range is analogous to the 
changes occurring in plain carbon steels when simi- 
larly treated. The order of constituent decomposition 
is: Austenite to martensite to troostite to ferrite and 
carbides (pearlite). Lamellar pearlite occurs in the 
annealed martensitic stainless steels, but more often 
the structure consists of globular carbide particles 
imbedded in a ferritic matrix (Fig. 20). 

When the martensitic alloys are heated to increas- 
ing temperatures and quenched, their structural trans- 
formation is indicated by a change in hardness (Fig. 
27). The first austenite forms in a 0.12 per cent 
C, 12 per cent Cr stainless steel at about 1500 deg. 
F., but due to the slow rate at which carbide is dis- 
solved, it is necessary to heat at least 200 deg. F. 
above this temperature in order to effect rapid and 
complete solution of carbides and to obtain a com- 
pletely austenitic condition. On fairly rapid cooling 
from this range, such as oil quenching or air cooling, 
the austenite decomposes at a low temperature (Fig. 
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Fig. 29. Heating and cooling curve on 0.12 per 
cent C, 12 per cent Cr stainless steel showing chang. 
in volume occurring at structural change points. 


21) into martensite, which accounts for the harden 
ing characteristics of the stainless steels in this grou; 
In hardening the alloys in this group with carbo: 
in the neighborhood of 0.12 per cent, it is not ad 
visable to heat above 1950 deg. F., as above thi 
point considerable grain growth occurs accompanie: 
by decrease in hardness on quenching. In additior 
at high temperatures surface decarburization wi! 
occur, especially if the furnace atmosphere is high! 
oxidizing. The decrease in hardness is due to th 
formation of some delta iron which increases i: 
amount as the temperature is raised and on quench 
ing is preserved at room temperature. In addition 
some austenite may be preserved by cooling rapidly 
from high temperatures which also decreases 
quenched hardness. On the other hand, it is neces 
sary to quench the alloys containing above about 0.30 
per cent C and chromium ranging between 12 and 
17 per cent in the range of 1850 to 1950 deg. F. 
in order to effect full hardening. This is due to 
the effect of inczeased carbon and chromium, mak- 
ing the alloys more sluggish and hence increasing 
difficulty of completely dissolving carbides. 
(To be continued) 
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Corrosion Fatigue of 
Notched Specimens 


— Class 40 Cast Iron 


by H. W. Russell and J. G. Lowther 


Battelle Memerial Institute, Columbus, Obio 


T Is WELL KNOWN that soft cast irons such as those 

of A.S.T.M. Class 20 are immune to notch effects 

in fatigue. A specimen with a square notch, a V 
otch, or one with a hole bored through it, shows 
ndurance properties the same as those of a smoothly 
filleted bar of the same cross section. This is in 
sharp distinction to the notch sensitivity in fatigue 
if steels, which is high, even in a soft steel and in- 
reases so rapidly as the tensile strength of the steel 
> increased that, for use under repeated stress where 
stress concentration is not avoided, the increased fa- 
tigue resistance that is shown on a smoothly filleted 
bar is nearly or entirely nullified. That is, a strong 
steel may be worse in notched fatigue than a medium 
strength steel and the medium strength steel only a 
trifle better than a very weak one. 

As cast iron is increased in strength, it shows some 
notch sensitivity till, in an A.S.T.M. Class 60 iron, 
the notch sensitivity would approach that of a soft 
steel and some of the value of high endurance on a 
filieted bar is cancelled. Somewhere in between the 
very soft and the very strong cast irons there should 
be a class in which the fatigue strength is relatively 
high and the notch sensitivity relatively low, i.e., a 
material of engineering importance for use under 
repeated stress where notches cannot be avoided. 
Corrosion, prior to repeated stress, produces pits and 
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roughness whose effect is quite analogous to mechan- 
ically formed notches, as McAdam and Clyne,’ Kar- 
pov,? and others, have shown. 

In steels that are not thoroughly corrosion resis- 
tant, corrosion simultaneous with repeated stress nul- 
lifies, even more effectively than does a pre-formed 
notch, the value of strength so that, in corrosion 
fatigue of ordinary, non-corrosion-resistant steels, 
strength is of practically no import. The hard steels 
are as poor as the soft steels.* 

In view of the remarkable notched fatigue resis- 
tance of cast iron, the question arises whether cast 
iron is also resistant to the notches of corrosion 
fatigue. Piwowarsky* studied prior corrosion (4 and 
40 days in 3% NaCl, 0.1% H,O,) on a cast iron 
of 3.55 per cent C, 1.71 per cent Si, quenched from 
1515 deg. and drawn 1 hr. at 840 deg. Stresses for 
a life of 10 million cycles were, not corroded, 19,500 
Ibs. per sq. in., corroded 4 days 14,000, and cor- 
roded 40 days 13,000. 

Data on simultaneous corrosion-fatigue of cast 
iron are scarce, possibly because cast iron is not 
ordinarily thought of as a corrosion-resistant material. 
Ludwik® gives the following for a common and a 
special cast iron, whose compositions were not 
stated. 

Stress, in lbs. per 
sq. in. for 10 mil- 


End. Limit, in lion cycles in sea 


lbs. persq.in. water. (Tests at 
Tensile, eee 3000 r.p.m.) Un- 
Lbs. per sq. in. Brinell Unnotched Notched notched. 
16,500 162 10,000 10,000 6,500 
35,000 272 19,500 19,500 10,500 


Dolan* has shown that the combined effect of 
simultaneous corrosion and repeated stress on a 
notched specimen of SAE 3140 steel is exceedingly 
great: 

Stress, in lbs. per 


sq. in. for 10 mil- 
lion cycles 





In Air In Water 


— Standard unnotched bar 64,000 34,000 
127.000 tensile Bar with square shoulder 36,000 19,000 
=e = Bar with bored hole 41,000 16,000 
Quenched and {Standard unnotched 90,000 13,000 
tempered— {Square shoulder 36,000 11,000 
166,000 tensile| Bored hole 31,000 9.000 


Such data make it seem possible that for parts 
under repeated stress which have to be notched and 
which are subject to corrosion, cast iron may be 
a better material of engineering construction than it 
has been given credit for being. 

To throw some light on the question, unnotched 
rotating beam fatigue specimens of a Class 50 iron 
(3.03 C, 1.43 Si, 0.47 Mn, 0.09 S, and 0.17% P, 
5200 Ibs. per sq. in. tensile, 230 Brinell) was run in 
Columbus tap water at 1785 r.p.m. and 17,000, 
16,000 and 14,000 Ibs. per sq. in. The specimen 
loaded at 17,000 Ibs. per sq. in. failed at 51/4, million 
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cycles, the one loaded at 16,000 Ibs. per sq. in. failed 
at 211/, million cycles, and the one loaded at 14,000 
lbs. per sq. in. ran 55 million cycles without fail 
ure. Insufficient material was available for furthe: 
tests, but these sighting shots seemed interesting. 

Two other irons were then similarly studied ir 
corrosion-fatigue on unnotched bars, with the fol 
lowing results: 


> Ibs. 


Tensile 
per sq. in. 


= Stress, in Ibs. pe 
‘S sq. in. for life « 
2 10 million cycles 

Approx. 7,500 

Approx. 11,500 
The S-N curves are shown in Fig. 1. The soft iror 
gave low results, but the Class 40 iron was interest 
ing enough to justify further work. 

A commercial, cupola melted, Class 40 iron wa 
obtained in sufficient quantity for more compre 
hensive study. It gave: 


= Si Mn S P - 
3.04 2.29 1.04 0.065 0.12 29,000 172 
3.00 1.75 1.16 0.073 0.06 42,000 209 


I 





C Si Mn S P 
3.42 1.49 0.75 0.10 0.23 
Endurance limit, lbs. per sq. in. 
in air 
Tensile r , 
Ibs. per sq. in. Brinell Unnotched Notched 
40,000 213 17,500 15,000 


Under corrosion fatigue in Columbus tap water at 
about 1800 r.p.m., the stress for a life of 10 million 
cycles was: Unnotched—13,000 Ibs. per sq. in.; 
notched, 13,000 Ibs. per sq. in. The notch was the 
Kommers square notch, Fig. 2. The S-N curves are 
shown in Figs. 3 and 4. 

The notched corrosion fatigue stress of 13,000 
Ibs. per sq. in. for 10 million cycles life, compared 
with Dolan’s figures for SAE 3140, indicates that 
strong cast irons may not be much inferior to steel 
under corrosion fatigue in the presence of external 
stress raisers. The unnotched corrosion fatigue of 
the 42,000 tensile low phosphorus iron was not as 
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good as that of the 40,000 tensile, 0.23 per cent P 
iron, or of the 52,000 tensile, 0.17 per cent P iron 
used for the sighting shot. 


The evidence is insufficient to prove that phos- 
phorus is a factor, but the possibility that it may be 
a factor is too interesting to ignore. One would not 
have been greatly surprised, considering the way 
steels behave, had all the irons shown corrosion fa- 
tigue values like those of the soft irons, around 6000 
or 7000 Ibs. per sq. in. 

Since the values of the stronger irons are approx- 
imately double that, and since the notched corrosion 
fatigue is but little below that of unnotched speci- 
mens, it is indicated that high test cast irons do have 





engineering virtues with which they are seldom 
credited. 
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A Holder for Metallographic 


Specimens During Polishing 


The metallographic specimen hold- 
r and the polishing apparatus. 
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by GEORGE R. KAUFFMAN 


a 


Research Laboratories, National Lead Co., Brooklyn, N. Y. 


N THE PREPARATION OF METALS for microscopic 
| examination and photomicrographic work, the 
final stages of polishing are sometimes done on 
rotating discs covered with various fabrics with which 
various abrasives or polishing powders and lubricants 
are used. As this is a critical stage in the prepara- 
tion, extreme care must be exercised to keep the 
specimen flat, cool and free from irregularities. 
Ordinarily, this entails manual labor and as such 
is subject to several] drawbacks which materially affect 
the final result. 

Primarily, pressure applied through the operator's 
hand to the specimen may tend to work the surface 
metal resulting in the appearance of distorted struc- 
ture on etching. This is particularly true when 
working on soft metals, such as lead and lead alloys. 
The second possibility, which is present with all 
metals, is that of the operator dropping the specimen 
and causing considerable damage to its surface. 
Thirdly, the care required for this stage of the 
preparation is such that the operator can handle only 
one specimen at a time. 
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Close-up of the special holder for metallographic 


5 pecimen 4 


For this work a simple device has been developed 
and used with considerable success. The mechanical 
specimen holder described herein is not only inex- 
pensive but can be readily installed on various types 
of polishing machines. 

This device consists of a thin-walled, circular band 
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of aluminum, 2 in. wide and 2 in. in diameter. 
This band is fixed to a rod which is adjustable in 
the horizontal plane and this rod, in turn, is joined 
to a main supporting bar which is adjustable in the 
vertical plane. These two adjustments make it pos- 
sible to fix the band at any position with respect to 
the polishing disc. 

In use, the specimen is placed on the disc and the 
band brought down over the specimen and about 
lg in. above the surface of the polishing disc. When 
the disc is rotating, the specimen is drawn up against 
the aluminum band and is safely held in one posi- 
tion, with only its own weight pressing against the 
disc. The polishing is continued at various positions 
on the disc with the specimen being turned 90 deg. 
from time to time, until the effects of previous 
abrasives have been removed. Then the band, con- 
taining the specimen, is swung toward the center 
of the disc and fixed at a position where the speci- 
men, from the drag of the rotating disc, is itself 
automatically rotated slowly and evenly. Thus, during 
the final polish on any wheel the specimen, in rotat: 
ing, provides for the removal of the effects of single 
direction polishing. 

As the lubricant is thrown off, the disc becomes 
dry and the specimen is subject to the frictional heat 
developed by the rotating dry wheel. With soft 
metals this heat can produce appreciable changes in 
grain size, so in order to prevent this occurring a 
dropping device is utilized with a rubber tube leading 
to the side of the aluminum band away from the 
specimen and through which the lubricant is fed to 
the disc at a definite rate. This feeder tube being 
fixed to the aluminum band, the specimen receives 
the lubrication directly regardless of the position of 
the band on the wheel. 

Different shapes of specimens have been polished 
successfully with this method, showing that the 
specimen rotation feature is common to squares, 
rectangles, and circular specimens. When working 
with circular specimens this rotation can be obtained 
by placing a second specimen between the band and 
the supporting rod, as shown in the accompanying 
photograph. 
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(Editorials—Continued from page 141) 
for Aeronautics, the Aluminum Co. of America, and 
some equipment manufacturers, being carried out at 
Rensselaer Polytechnic Institute. When one con- 
siders the billions of rivets to be driven in the 
defense aircraft production program unless spot- 
welding can be substituted, and the extra speed 
and lower gasoline consumption of planes with 
smooth surfaces against those carrying rivets, it ap- 
pears that both quantity and quality of aircraft may 
be vastly increased by successful spot-welding. The 
problem is not one on which there is no background 
—a lot of past research and development has brought 
out specific sub-problems to be attacked. The joint 
effort is an orderly and sensible way of catching 
and chloroforming the ‘bugs’ that would crop up 
in a too-early effort toward commercial utilization. 

In the reports on the research work, we may ex- 
pect some highly technical language in which ex- 
pert speaks to expert in terms they only can un- 
derstand, but the result may be planes that speak 
to Hitler in terms he can understand.—H. W. G. 


Electric Steel Capacity 


One of the significant developments of the past 
ear in the American steel industry is the increase 
in electric steel melting capacity. The American 
iron and Steel Institute is authority for the statement 
hat “the construction of 21 new electric furnaces 
as been announced, most of which are already oper- 
ting or will be by the first of the year. * * * Total 
apacity of the added electric furnaces is estimated 
o be at least 900,000 net tons.”’ 


letters 


Metals and Alloys in 
the Dairy Industry 


To the Editor: In a discussion which is as interesting 
and excellent as that of Dr. Trebler’s “Metals and Alloys 
in the Dairy Industry," MeTALS AND ALLoys, December, 
1940, it is somewhat surprising to note the terse three 
sentence consideration given to “Clad Metal.” The entire 
paragraph is so brief that it may be quoted here: 


Clad metal with a thin layer of 18 and 8 or 
Inconel rolled together with steel sheet should be 
ideally suited for large insulated or jacketed storage 
tanks. It appears, however, that it is still quite diff- 
cult to produce satisfactory welds with this type 
of material, and that the extra cost of the welding 
when carefully made is almost as much as the sav- 
ing in the cost of the materials. It therefore seems 
as if clad metals have no particular place in the 
dairy industry at the present time, except possibly for 
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This phase of the steel industry is the one that is 
expanding the most rapidly. With the capacity esti- 
mated at 1,882,630 net tons as of Dec. 31, 1939, the 
new additions will expand this close to 2,800,000 
tons, an increase of almost 50 per cent. This is an 
impressive trend. It is due to three principal causes 
—greater demand for the stainless steels, increased 
production of light and medium armor plate made 
chiefly of electric steel, and expanding use of alloy 
steels of many types—all influenced markedly by the 
American Defense Program. 

It should be noted that the capacity data, cited 
above, do not include electric steel foundries—they 
embrace ingots and only such castings as are made 
by ingot producers. The electric steel casting indus- 
try is by no means a small one and its inclusion in 
the capacity data would increase this measurably. 

The existence of this enhanced electric melting 
capacity will have a bearing on the ability and will- 
ingness of the wrought steel industry to produce 
“tailor-made” steels when the emergency is over. 
The movement of the steel industry to provide only 
the ‘“‘significant’’ or present-tonnage alloy steels 
(editorially discussed in August, 1940) and make 
it more difficult and expensive to procure an off-the- 
beaten-track steel for special use or experimental in- 
vestigation, is thereby made less necessary. The pen- 
dulum swings between the extremes of excessive 
standardization (which can be a strait-jacket) in a 
sellers’ market, and the prevalence of tiny, uneco- 
nomic, orders for non-standard special steels, in a 
buyers’ market. Swinging too far either way retards 
progress. The electric capacity will help to maintain 
a compromise position that will foster progress. 
me A ad 


THE EDITOR 


table tops and similar uses where no welding is 
involved. 


The writer wishes to point out that the statements in the 
last two sentences are not consistent with the facts. Com- 
posite steels have a considerable background of experience 
and increasing tonnages are being consumed each year in 
various industries. In the early days there was difficulty 
with lack of thorough and uniform bonding between the 
two metals but this has been overcome in the newer pro- 
cesses which yield a highly satisfactory product, integrally 
clad. 

It is not “quite difficult to produce satisfactory welds 
with this type of material.” A great many shops today 
fabricate vessels and other parts of composite steel under 
routine shop conditions, which have resulted from thorough 
investigation of the welding procedures followed by severe 
laboratory tests. That welding of these steels is not unduly 
difficult is borne out by the fact that the fabricator has his 
choice of several methods of carrying out the welding and 
that many structures are performing well in service. 
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The company with which the writer is connected has 
just completed a detailed series of weld tests upon Plura- 
melt composite steel, in which the alloy surfaces were of 
the following compositions: Types 304, 310, 316, 317, 347, 
410, 430, and 446. In all cases the weld joint physical 
properties easily passed the code requirements. 

It is concluded by Dr. Trebler that “the extra cost of the 
welding when carefully made is almost as much as the sav- 
ing in the cost of the materials.” Averagely, a saving of 
upwards of 30 per cent over solid alloy results when com- 
posite metal is used. When more than one bead is required 
for welding, this is usually carried out by welding from the 
carbon steel side first with carbon steel rod and then com- 
pleting the weld by depositing the alloy bead last. Even 
if the groove is completely filled with the more expensive 
alloy rod, as is the case when welding double armored com- 
posites, it would hardly increase the cost to a point where 
the saving in base material cost would be obviated. 

It may be well at this point to mention that for certain 
services where heat transfer is a factor the composite steels 
are preferable to solid austenitic alloys, and that, therefore, 
this type of material may be particularly desirable in some 
of the processes of the dairy industry. 

Much composite steel is being used in the oil and 
chemical industry today under severe conditions with excel- 
lent results. The increasing use of these steels in other 
industries is evidence of their utility in replacing solid 
stainless in certain services. 

It seems to the writer, therefore, that contrary to Dr. 
Trebler’s conclusion, integrally bonded composite metals 
have a definite place in the Dairy Industry, and that, un- 
doubtedly, this industry will use such steel in increasing 
amount. 


H. S. BLUMBERG, 


Metallurgist 
The M. W. Kellogg Co. 
Jersey City, N. J. 


Dr. Trebler’s Comments 


To the Editor: Mr. Blumberg’s interesting communication 
avoids the real issue, namely, what is the actual saving in 
the selling price of typical pieces of dairy equipment when 
made from clad metal instead of straight 18-8 stainless and 
is this saving worth the added risk? It is quite possible 
that in my paper I put too much stress on the welding dif- 
ficulties in connection with clad metal but the fact remains 
that, in spite of many trials by some of the best dairy 
equipment manufacturers, our industry has not up to now 
taken very enthusiastically to this type of material. 

There may be many reasons for this, the main one being 
that the dairy industry does not use very high pressure 
equipment requiring heavy gage material. Another reason 
is that on account of sanitary requirements, the industry 
demands exceptionally perfect welding, very high polish 
and absolute freedom from rust streaks. Also selling ex- 
penses are relatively very high because of the large service 
demand on the manufacturer. All this means that even 
an appreciable saving in base sheet metal would not 
amount to much in the final equipment. 

The progress which is being made every year in produc- 
ing and fabricating clad metal is very admirable and we 
note with interest that its uses in other industries are 
increasing but I believe that most dairy equipment manufac- 
turers will agree with me that, as far as our particular indus- 
try is concerned, the possible savings in the finished equip- 
ment costs, so far, have not been worth the added risk. 


H. A. TREBLER 


Tin Plate and Solder 


To the Editor: In a private communication, I have com- 
mended my friend, H. W. Gillett, for his very timely and 
penetrating treatment of the problem of tin plate and solder 
—from the strategic viewpoint, as published in the Novem- 
ber issue of METALS AND ALLOoys. 

Mr. Gillett’s approach to the problem is particularly use- 
ful at this time when there is need for some rational think- 
ing in connection with our real need for tin. What he has 


l 


~ 
/ 


+ 





really said in effect is that our particular type of economy 
and culture is not in grave danger because of a possible 
interruption in its normal supply of metallic tin. Any 
comment that I have concerning his article is in the nature 
of supplementary suggestions, and inasmuch as he has shown 
that our container industry is not necessarily endangered, ] 
will not comment upon that particular phase of the problem 
except to say that I am in essential agreement with his 
conclusions. 

Quite properly, he discusses the important use of tin in 
soft solder which is so generally employed today in making 
various sorts of metallic joints and connections. 

In the public service industries, including both power and 
communications, substantial progress has already been made 
in the amount of solder used by eliminating its use in 
making certain types of junctures. The experience so far 
would indicate that these methods could be further devel- 
oped and elaborated to eliminate still further use of tin-lead 
solders. I may be mistaken, but I believe that the use of 
tin in the coating of copper for rubber coated wire can be 
eliminated. Its use is as much for the convenience of the 
fellow making the soldered connection as it is for the 
protection of the copper conductor. 

The one extensive use of tin which Mr. Gillett has 
indicated as a possible need not readily supplied by other 
means is the wiping solder. I take the liberty of suggesting 
that if the electrical and plumbing industries were sudden- 
ly bereft of a supply of tin-lead solder, they could, without 
too much travail find a satisfactory substitute. I realize that 
in recent years’ developments in materials for the chemical 
and related industries, lead has been partially displaced and 
the art of the lead burner has been in a diminishing de- 
mand. I also fully realize that the plumber and the cable 
splicer would resist the learning of a new art in connection 
with their trade, but they are resourceful citizens and I am 
sure that if they were faced with the necessity, they would 
adapt the lead burners’ art to the perfection of their par 
ticular structures. I also venture to predict that if this 
necessity compelled them, once they had accomplished the 
result, it would be very difficult to get them to change back 
to the old wiped joint using the standard 38/62 wiping 
solder. 

Mr. Gillett did not treat in detail of one of the mino: 
uses of tin, namely, that of tin bronzes, and I assume that 
his omission in this instance was intentional because he is 
too well versed in the metallurgy of bronzes and their uses 
not to know that for most, if not all, uses non-tin bearing 
copper allays are already available or could be made avail 
able with relatively little experimental preparation. 

I also venture to predict that if the price of tin in rela- 
tion to the present purchasing value of our currency should 
long remain at 50 cents per lb., the incentive to eliminate 
its use on purely economic grounds would continue at an 
accelerated rate. 

In short, if I were vitally interested in enterprises pro 
ducing metallic tin, I would not be exerting effort so much 
toward the finding of new uses for tin as I would toward 
the finding of new and improved methods of beneficiation 
of tin ores, smelting and refining of tin, to the end that | 
might be able consistently to market tin below 35 cents per 
Ib. at a profit. 

F. W. WILarp, 


President 
Nassau Smelting & Refining Co., 
New York 


Bearing Metals 


To the Editor: METALS, AND ALLoys, December 1940, 
page 750, states, “1940 Pontiacs are also reported to use 
lead base babbitts on steel backs.” Our comment on this 
“report” would follow the line of Mark Twain's comment 
on the report of his death. 

Lead-base babbitts have been used on Pontiacs for cam- 
shaft bearings for several years, but have never been speci- 
fied for crankshaft main bearings or connecting rod 
bearings. 


Pontiac Motor Div., 
General Motors Corp., 
Pontiac, Mich. 


C. F. SMART, 
Metallurgist 
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FORGING AND BENDING PRESSES 


Finishes 
Materials 
Methods 
Processes 
Products 

New methods and equipment for forging 
shells, drawing and forming of aircraft 
sheet components, straightening armor 
plate, and general press-work on a va- 
riety ordnance products are of obvious 
and ly interest to metallurgical engi- 
neers. In our October 1940 issue, p. 
436, we published a description of the 
very ‘atest practice, employing cast zinc 
alloy .:es for drawing and rubber punches 
for nking and forming, in the pro- 
ductio of aircraft stampings. Recent de- 
velop: cnts in equipment for shell-forging, 
armo: »late-straightening and other “‘press- 
ing” bs are reviewed herewith. 
Sheli-/ orging Press 

The new and patented Baldwin-Omes 
mecha:ical shell-forging press takes a spe- 
cial piace beside other mechanical presses 


comin: into use for the production of 
small-size shells. Manufactured by Bald- 
win-Southwark Div. of Baldwin Locomo- 
tive i orks, Philadelphia, the new press 1s 
a combined piercing and drawing machine 
and is said to be capable of producing 
more than twice as many forgings per 
hour as other type presses. 

The piercing operation starts with a 

square billet, an advantage from the stand- 
point of material-, weight- and cost-saving. 
The piercing punch enters through a steel 
guide bushing and expands the billet 
towards the die walls; the punch is re- 
tracted, the die opened and the billet is 
transferred to one of the two drawing 
mandrels of the draw bench. 
_ The drawing mandrel crosshead operates 
in unison with the piercing operation, the 
mandrels tilting upwards at the back of 
the stroke to receive the pierced shell, then 
shift to horizontal to push the shell through 
3 drawing rings for ejection at the front 
of the machine. 

Wall thicknesses are described as uni- 
form, reducing outside machining to a 
minimum. Ne machining is required in- 
side the shells. 
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Straightening Armor Plate 


The necessity for straightening armor 
plate distorted during heat treatment has 
led to the discovery that bending presses 
are a fast and economical method of ham- 
mering the plate back to shape. 

According to Cleveland Crane & Engi- 
neering Co., Wickliffe, Ohio, several Steel- 
weld bending presses are in such service, 
usually operating continuously 24 hrs. a 
day. A typical job is the straightening of 
244-in. armor plate having 170,000 Ibs. 
per sq. in. tensile strength. Tremendous 
power is required for plate-straightening 
since the ram of the press hits at full ca- 
pacity every stroke of the machine; presses 
run at 20-40 strokes per min. according to 
plate thickness and upwards of a hundred 
strokes are required for each plate. 





Other Presses 


A new hydraulic press for general shop 
work, featuring a 12-in. screw adjustment 
and a 12-in. ram stroke, has been intro- 
duced by Charles F. Elmes Engineering 
Works, 230 No. Morgan St., Chicago. 
Operating control is said to be very simple, 
with maximum accessibility provided 
through an open-frame all-welded steel 
construction. A wide range of capacities 
and sizes is available. 


Alloys 
Applications 
Designs 
People 
Plants 
Societies 


A new 30-ton hydraulic press specifically 
for pulling work has been developed by 
Greenerd Arbor Press Co., Nashua, N. H. 
This press has a 24-in. work-table, and a 
2-7/16-in. diam. ram; the work-table is 
34 in. above the floor, and the working 
speed of the ram at 15-30 toms pressure is 
38 in. per min. 


Castings vs. Welded Construction 


There is no doubt whatever but that in 
many cases a product can be made in a 
shorter time and at less cost by welding 
steel components than by making it of cast 
iron or cast steel. But there are also a 
large number of instances in which a prod- 
uct can be made better or cheaper or even 
faster by casting than by arc welding. 

In our October issue we published on p. 
481 some data purporting to show the sav- 
ings in time, cost and weight achieved by 
fabricating certain specific armament units 
by welding. It has been called to our at- 
tention, however, by the Meehanite Re- 
search Institute of America, Inc., Pittsburgh, 
that statements like ‘military, naval and air- 
craft equipment and the machines for mak- 
ing them could be produced in 30% less 
time [by] arc welding’ should not be gener- 
alized by the reader to include any more 
than the specific examples cited, and that 
even in those cases the superiority of weld- 
ing is not beyond dispute. 


In many cases (particularly in machine- 
tool manufacture), the Institute points out, 
standard rolled steel shapes cannot be used 
in the welded structure because of the usu- 
ally “special” design features, so that some- 
where along the line extra time and cost 
have to be employed to make the special 
shapes. Where machining of steel compon- 
ents is involved, the much better machin- 
ability of modern high-quality cast irons 
must certainly be considered in deciding 
how to fabricate. And, of course, such fac- 
tors as the general quality and durability 
of the finished product cannot logically be 
ignored, it is stated. 
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Hot Billet Shear 


For the important problem of shearing 
alloy steel billets the Lewis Foundry & 
Machine Division of Blaw-Knox Co., 
Pittsburgh, has developed a_ vertical-type 
hot billet shear. The shear, a_ self-con- 
tained accessory that is readily inserted in 
the production line, cuts downward across 
the diagonal with, it is claimed, less de- 
formation of the stock through this diag- 
onal action and avoidance of the edge fin 
so common in flat shearing. 





Centralized control permits one man to 
operate both the shear and the runout table 
and to retract the table for discharge of the 
cropped ends. The first unit built accom- 
modates sizes up to 414 in. sq., and the 
design is adaptable to larger sizes. 


@ A new, more viscous lubricant for 
lathe tail stock centers available from 
Chicago Mfg. & Distributing Co., 1928 W. 
46th St., Chicago, is claimed to save re- 
lubrication time, improve precision and 
make unnecessary the use of high speed 
steel lathe centers. 


Drawing Steel Sheets— 
Machine for Applying Lubricant 


A new coating machine for applying 
drawing compound to steel sheets before 
shaping or forming is announced by Chas. 
E. Francis Co., Rushville, Ind. The new 
machine is said to make possible a saving 
of about one-third in draw compound over 
the hand-brushing method, and to produce 
considerably more work in shorter time. 

The machine consists of two corrugated 
rubber coating rolls for coating the sheets 
on both sides, with a doctor or scraper 
roll used in conjunction with each coating 
roll. The lower coating roll can be adapted 
to pick up its supply of mixture from 
a stationary or adjustable pan. Calibrated 
adjustments are used for governing the 
spread, as well as for adjusting the open- 
ing between the rolls for thickness of 
metal. 


@ Copper tubing with soldered fittings is 
being widely used for water lines and for 
air brake lines, particularly on high-speed 
trains, reports the Copper & Brass Research 
Association, New York. In the latest de- 
signs the tube telescopes into the fitting, 
and the fittings are so carefully machined 
that the distance between the inner wall 
of the fitting and the outer wall of the 
tube amounts to only a few thousandths 
of an inch. This capillary space sucks up 
the solder, whatever the position of the 
fitting, and no pre-tinning is required. 
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Meetings and Expositions 


TECHNICAL ASSOCIATION OF THE 
PuMP « PAPER INDUSTRY, annual 
meeting. New York, Feb. 17-20, 
1941. 


AMERICAN INSTITUTE OF MINING «& 
METALLURGICAL ENGINEERS, an- 
nual meeting. New York, Feb. 
17-21, 1941. 

AMERICAN SOCIETY FOR TESTING 


MATERIALS, “Committee Week.” 
Washington, D. C., Mar. 3-7, 


1941. 
AMERICAN RAILWAY ENGINEERING 
ASSOCIATION, annual meeting. 


Chicago, Ill., Mar. 11-13, 1941. 


AMERICAN SOCIETY OF TooL ENGI- 
NEERS, annual meeting. Detroit, 
Mar. 24-29, 1941. 


AMERICAN CERAMIC SOCIETY, an- 
nual meeting. Baltimore, Mar. 
30-Apr. 5, 1941. 











Small Paint Circulating Systems 


Small manufacturers will be glad to 
know that The DeVilbiss Co., Toledo, 
Ohio, has announced the availability of 
small paint circulating systems that pro- 
vide, at a cost consistent with limited pro- 
duction, all the economies, safety and con- 
venience inherent in the circulating sys- 
tem of paint delivery. 





The new DeVilbiss type QBM small cir- 
culating systems will supply a maximum 
of 6 production-type spray guns in con- 
tinuous operation handling lacquers, syn- 
thetic enamels, paints, varnishes, shellacs, 


etc. Either air or electric motors are avail- 
able. 





New Temperature Indicator 


For many metallurgical engineering pur. 
poses it would be highly desirable to 
have a portable instrument for thermo. 
couple temperature measurements, for 
checking thermocouples, or for measuring 
small voltages with somewhat more pre. 
cision than can now ordinarily be obtained. 
Such additional precision has now beep 
made available (without increase in jp. 
strument cost, by sacrificing the convenj. 
ence of the reference-junction compen. 
sator) in the new 8667 indicator of Leeds 





& Northrup Co., 4934 Stenton Ave., 
Philadelphia. 


Increased accuracy has been pro. ied by 
calibrating only a small portion of the 
range on a continuously adjustab'e slide 
wire with the remainder of the r° ge on 
a dial switch of 10 accurate resistors. The 
range is from 0 to 111 millivolts with a 
limit of error of +0.1 millivolts. e new 
potentiometer is completely self-cc::tained, 
light and compact. 


@ Acheson Colloids Corp., Port Huron, 
Mich., reports the successful use of Oildag 
—colloidal graphite in oil—to provie a dry 
lubricating film on the replacement bearing 
of a giant fan, the shaft of which had 
been so badly scored that the bearing failed 
to hold oil. The Oildag was added to the 
lubricating oil, and the old shaft and the 
gradually-tightened bearing “run-in” until 
at the end of 4 weeks the oil leak had 
stopped entirely and the bearing was again 
running cool. 


Dolomite Throwing Machine 


An improved dolomite throwing machine 
for making up open hearth banks is offered 
by Blaw-Knox Co., Blawnox, Pa. Whereas 
machines of earlier design obtained electric 
power by plugging in a power cable, the 
new machines operate under their own 
power. A diesel or gasoline engine-driven 
generator provides the power needed to 
drive the dolomite-throwing mechanism and 
also to propel the machine along the rails. 

Other improvements include the remov 
able hopper, which can be separately hung 
on the ladle hooks on the floor crane and 
used to transport dolomite from storage to 
the open hearth floor; and the availability 
of various hopper capacities and of divided 
hoppers. 
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Personals 


Vsevolod N. Krivobok, erstwhile con- 
sulting metallurgist for Allegheny Ludlum 
Steel Corp., and professor of metallurgy 
at Carnegie Inst. of Technology, is now 
metallurgist for Lockheed Aircraft Corp., 
Burbank, Calif. G. R. Sylvester has 
resigned from Allied Engineering Div. of 
Ferro Enamel Corp. to establish a con- 
sulting office under the name of Sylvester 
& Co. in Cleveland. 

Chas. 8. Traer has been advanced from 
vice president in charge of production to 
president of Acme Steel Co., Chicago. . . . 
]. E. Davenport is now vice president in 
charge of engineering development and 
research of American Locomotive Co., 
New York. 

E. J. Appel is to be aluminum produc- 
tion engineer of the new Reynolds Metals 
Co. aluminum plant at Sheffield, Ala... . 
A. N. Swanson has been made chief met- 
allurgist of Gary works of Carnegie-Illinois 
Steel Corp., Chicago. 

George L. Norris, chief metallurgical en- 
gineer of Vanadium Corp. of America was 
tendered a luncheon on Jan. 10th by the 
company’s officers and executives on the 
dua! occasion of the 32nd anniversary of 
his association with the company and its 
predecessor, and of his 75th birthday. . . . 


Fra M. Turner, vice president of REIN- 
HOLD PUBLISHING Corp. (and managing 
edit of METALS AND ALLoys in its 
earli-st days) was entertained at luncheon 
on jan. 17th by the officers, executives 


and ecteran employees of this company in 
comremoration of his quarter-century of 
ser\ with it. 


@ | ¢ United States Civil Service Com- 
miss: n, Washington, D. C., has announced 
that 1t will again receive applications for 
posit.ons of metallurgist and metallurgical 
eng r (various grades), with salaries 
ranging from $5,600 to $3,200 a year. 


Vertical Combustion Furnace 


A new type of electric combustion fur- 
nace designed for ease, speed and econ- 
omy in the determination of carbon, with- 
out sacrifice of accuracy, is announced by 
Hevi Duty Electric Co., Milwaukee, Wis. 

Known as the Sobers vertical combus- 
tion furnace, the new equipment has sev- 
eral unique features. A hand-operated ele- 
vator is provided for placing the sample in 
the combustion tube and withdrawing it 
after combustion. In the center of the 
elevator is a refractory pedestal that carries 
the sample in its container (which, inci- 
dentally, can be a low-cost home-made 
common fireclay crucible) to the center of 
the heating zone, thus avoiding the thermal 
shock to the combustion tube involved in 
conventional practice, it is said. 

Heating elements are of Alloy 10, and 
the furnace may be operated continuously 
at 2300 deg. F., although 2050 deg. F. 
IS a satisfactory temperature for speed and 
accuracy. The furnace has other unusual 
and effective features for positioning the 
elevator platform, sealing and protecting 
the Sillimanite combustion tube, etc. 

It is stated that the furnace can be 
adapted to the determination of sulphur 
and to the heat treatment of small delicate 
Parts in protective atmospheres. 
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New Carbide Facing-Tools 


Two new styles of carbide-tipped tools 
for facing operations in turret lathes have 
been added to the standard line of Ken- 
nametal tools manufactured by McKenna 
Metals Co., 158 Lloyd Ave., Latrobe, Pa. 





Known as Style Nos. 21 and 22, the new 
tools have 6° side and front clearance 
angles, 8° end cutting edge angles, 6 
side rake and 2° negative back rake. Style 
21 has a 20° side cutting edge angle; 
Style 22 has a zero side cutting edge 
angle, and hence the latter should be used 
for facing to a 90° shoulder. 

The negative back rake, characteristic of 
most standard Kennametal tools, has the 
effect of imparting greater strength to the 
carbide tip yet without galling. Both tools 
are supplied with chip breakers, and at 
the new low prices now in effect. 


@ An interesting new oil filter, known as 
the ‘‘Ferrofilter,’ has been developed by 
S. G. Frantz Co., 161 Grand St., New 
York, for magnetically removing iron and 
steel particles from circulating oil systems 
of machines and engines. The oil flows 
through a casing enclosing a stack of 
powerfully magnetized screens, which ex- 
tract abrasive particles as fine as one mi- 
cron—particles that might otherwise dam- 
age bearings. 


Corrosion-Resistant Chain 
in Pickling 


Metallurgical engineers responsible for 
pickle house operation and maintenance 
will be interested in reports from the plant 
of a large producer of steel tubing who 
has used corrosion-resistant welded chains 
for over 10 years to carry steel tubing 
through 6-8% sulphuric acid solutions at 
180 deg. F. 

According to International Nickel Co., 
Inc., 67 Wall St., New York, the chains 
are made of 13/16 in. diameter hot-rolled 
Monel rods. They are 19 ft. long, and 
with 2 chains to a crate, they easily carry 
a load of 8,000-10,000 Ibs. 

The original reason for installing the 
Monel chains was their greater safety 
factor, but the 10-year service has re- 
vealed other advantages, it is said. Econ- 
omy has resulted because the Monel chains 
provided longer life and fewer repairs. 


“Slide Rule” for Sheet Metal Work 


The Wolfe angle meter, developed to 
furnish a method for rapidly laying out 
directly, on sheet metal or pipe to be cut 
or welded, any angle of cut from 0 to 90°, 
is announced by Interstate Sales Co., 1123 
Broadway, New York. 

Using a method of measuring in both 
directions from a center line, it requires 
only 4 measurements to mark a pipe or 
stretch out in 16 different points on a 
circumference. Angle measurements can 
be made in steps of one degree on dia- 
meters of 1 in. to 20 in. 

The angle meter measures 12 in. by 414 
in. when folded, and is priced at $1.50 
for one, down to 90c each in lots of 12. 


@ Through the bequests of the late Pro- 
fessor William Campbell, two fellowships 
have been established at Columbia Univer- 
sity for graduate study and research in 
metallurgy. Applications should be filed 
with the Secretary of the University before 
March 1, 1941. Two assistantships are ex- 
pected also to be available in the Depart- 
ment of Metallurgy for the 1941-1942 aca- 
demic year. For details, write to the Sec- 
retary or to Professor Eric R. Jette, School 
of Mines, Columbia University, New York. 


Galvanized Sheet for Paint Bonding 


A new type of galvanized sheet, whose 
surface finish has been metallurgically 
modified to provide an excellent direct 
bond for paint coatings, has been chris- 
tened “Colorbond” by its manufacturer, 
Newport Rolling Mill Co., Newport, Conn. 

Colorbond galvanized sheet is said to 
provide an anchor for the paint coating, 
yet its own protectiveness is at least as 
good as that of conventional galvanizing. 
According to the manufacturer, not only 
paint but enamel, varnish, lacquer and 
other finishes may be used on the gal- 
vanized sheet with complete satisfaction. It 
is emphasized that the surface finishes ap- 
plied to this sheet do not lose their elas- 
ticity or crack, peel or flake off during 
their surface life. 


@ Ordinarily magnetic separators are de- 
signed to remove unwanted iron and steel 
particles from non-ferrous borings and 
turnings. Stearns Magnetic Mfg. Co., Mil- 
waukee, Wis., however, reports the use 
of a modification of its type “L” separator 
for reclaiming babbitt from oil chips and 
turnings left from a rod broaching opera- 
tion. 





Free Service Department 


Replies to box numbers should be ad- 
dressed care of METALS AND ALLOYS, 
330 W. 42nd St., New York. 


POSITION WANTED: Machine shop fore- 
man or production superintendent on defense 
work. Night shift and N. Y. City location only. 
No objection to occasional layoff. Age 34. 
Draft Class 3. Box MA-2. 


POSITION WANTED: Metallurgist, seven 
years experience in chemical analysis, metal- 
lography, physical testing, heat treating, fer- 
rous and non-ferrous foundry work. ollege 
metallurgical training, including radiography. 
Young, married, ambitious American, now em- 
ployed. Location immaterial. Box MA-3. 
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An open message 
to Johns-Manville 
Employees” 


by LEWIS H. BROWN, President, Johns-Manville Corp. 


S THIS NEW YEAR BEGINS, I am glad to 
have this opportunity to discuss with you 

the big job facing all of us during 1941. 
Because of the demands placed on every 
business and every citizen by our nation’s need 
for an adequate defense, our work is clearly cut 
out for us. We must contribute to the utmost 
of our ability to the defense building program. 


Already, one-third of all J-M production is 
demanded for defense requirements. And this 
demand is growing daily. Some of it has been 
due to the increased need for J-M products for 
direct government projects. Some of it is the 
result of sales to expanding industries which 
use our products and are themselves working 
at top speed to fill government orders. 


* * * 


With every increased demand Johns-Manville 
has stepped up production to meet it. Many 
departments of our seventeen mines and plants 
have been affected by the defense needs and 
are now operating seven days a week, 24 hours 
a day. The working day is divided into three 
shifts of eight hours. At many locations, four 
shifts of employees work 40 hours each week to 
assure full production of the machines 7 days 
a week. Thus, work on Saturdays and Sundays 
is distributed fairly among everybody affected. 

As the defense program develops we will nec- 
essarily have to step up our production more 
and more. This means we will have to find all 
the ““bottlenecks”’ and increase the productivity 
of every machine. 

Of course, most of us would prefer that in- 


dustry’s policy could be “business as usual.”’ 
But these are not normal times. Business can- 


not be conducted “‘as usual’ in an emergency. 
Defense comes first. 


* * * 


As a company, J-M is not going to let any- 
thing or anybody stand in the way of expediting 
the government’s efforts to complete the de- 
fense program. This means co-operation by all 
of us, by management and by employees. 

Naturally we shall all be called upon to make 
sacrifices. Taxes will be heavier. Raw material 
and manufacturing costs will probably rise. We 
shall all have to bear the burden. 

Under these circumstances we shall have to 
redouble our efforts to reduce waste and in- 
crease efficiency so that we not only will be able 
to deliver quality goods in record time, but keep 
prices in check. By doing this we shall be help- 
ing to keep the costs of the defense program 
down. As taxpayers we shall indirectly benefit 
through this economy, for all of us must pay 
our share of the enormous defense bill. 


* * * 


There is no doubt in my mind that J-M job- 
holders can be relied upon to do their part. You 
have already shown the spirit of real co-opera- 
tion and patriotism which is so necessary. For 
your co-operation I want to thank you. 

I know that I can count upon your continued 
support and loyalty in our common effort to 
help keep this land of ours safe and free. 


May I take this opportunity to wish for all of 
you health and happiness during this new year? 


es ae 


“Although not directly engaged in the manufacture of munitions or ar- 
maments. Johns-Manville manufactures many products essential to the 
operation of industries so engaged. This message, stating Johns-Manville’s 
policy in support of tne nation’s defense program, originally appeared in 
the January, 1941, issue ef the News Pictorial, J-M employee magazine. 


METALS AND ALLOYS 


shop notes 


Annealing Deep-Drawn Parts of High-Nickel Alloys 


by W. F. 


Burchfield 


International Nickel Co., Inc. 











The oper procedure for annealing 
high-nick alloys should be carefully 
establis! before attempting to carry out 
this operition in production. Shells should 
be watcl<d during drawing and should 
be anne: cd before the first evidence of 
over-stres ing. Monel and nickel shells 
should 5. annealed as soon as any portion 
shows Rockwell “B’ hardness reading 
of above 0, and Inconel above 100. 

If the riginal blanks have soft temper, 
the first .nneal for Monel and nickel will 
be requ usually after a total diameter 
reduction of 45 to 50 per cent. Subsequent 
anneals uld be made after each 30 to 
40 per cent cumulative reduction. In most 
cases this will mean that two drawing oper- 
ations may be made between anneals. 

It is often best to put a few pilot pieces 
through all operations, with some shells 
being annealed after each drawing, and 
the remainder after each two draws. This 
informs the operator at what stage in the 
drawing process it is proper to anneal and 

Time at 
Temperature, | Temperature, 
Material °F. Min. 
Inconel 1700 | 15to20_— 
1950 2to 5 
Mone! 1600 | 5to10 
1800 lto 4 
Nickel | 1500 | 3to 6 
1700 | 1to 4 











shows him if the annealing conditions are 
Satisfactory. 


, As nickel alloys are sensitive to attack 
Y sulphur and oxygen at elevated tem- 


peratures 


the following are to be consid- 


unsatisfactory heat sources for an- 


nealing: coal, coke, high-sulphur oil, un- 
washed producer gas, unwashed blast fur- 


FEBRUARY, 1941 


nace gas, and any fuel with over 0.5 per 
cent sulphur content. 

Bright annealing is desirable. Sulphur- 
free city gas, natural gas, tank hydrogen, 
acetylene, propane, or mixed gases fur- 
nish satisfactory reducing atmospheres for 
Monel and nickel, but dry, pure hydrogen 
is necessary to produce bright-annealed In- 
conel. Also, the combustion reactions in 
the annealing furnace must be fully com- 
pleted before the gases meet the high-nickel 
materials, or they will be damaged. 

Bright open annealing may be carried 
out in semi-muffle furnaces in which the 
fuel (g@s or oil) is burned completely in 
a combustion space beneath the hearth. 
On withdrawal from the furnace, instead 
of being cooled in a reducing atmosphere, 
the shells should be quickly quenched in 
a solution of 2 per cent or more of 
alcohol in water. 

Furnace atmospheres satisfactory for 
bright annealing of Monel and nickel pro- 
duce a green chromic oxide on Inconel. 
This can be removed readily by pickling. 


. Suggested time and temperatures for open 


annealing these high-nickel materials are 
given in the accompanying table. 


Thin-Section Casting Losses 


by M. L. Carl 
Sloss-Sheffield Steel & Iron Co. 


Thin-sectioned gray iron castings may 
find their way to the foundry scrap heap 
through a variety of causes. We have re- 
cently encountered two definite cases of 
casting losses that were directly traceable 
to molding sand contaminations. 

Sufficient quantities of salt in a sand 
heap will cause thin-section castings made 
in such sand to exhibit a vicious type of 
rust which repeatedly reappears after the 
casting has been cleaned. The casting sur- 
face seems to be pitted deeper than is the 
case with ordinary rust, and the rust ap- 





pears in splotches not necessarily covering 
the entire casting; in fact, less rust is gen- 
erally found on the heavier sections of the 
casting. Where a dust-on facing is used 
on the mold, such rust will appear at the 
edge of the areas where the sand has 
peeled off the casting, if allowed to stay in 
the humid atmosphere of the foundry over- 
night before cleaning. 

Further, the rusty area takes on a purple 
cast, making one immediately wonder if the 
dust-on facing might not be responsible, 
since the rust will appear where the facing 
has prevented the sand from burning onto 
the casting. In ome case, salt was found 
mixed with the dust-on facing in one bag 
of facing, naturally making it appear that 
the facing was responsible for the trouble, 
although samples taken from the barrel of 
facing showed no traces of salt. 

The reappearance of rust after air or air- 
less blast-cleaning was noted to take place 
more quickly than where cleaned by mill- 
ing, since there remains after milling a film 
of dry, powdery sand on the surface of 
the casting, to prevent its rusting for a 
short time. In the case of air-blasting, it 
would be easy to imagine there was mois- 
ture in the blast, causing the rust, when in 
reality the salt in the sand is to blame. 

Sulphur in the molding sand is another 
but less frequent cause of trouble. For- 
tunately, most molding sand producers are 
careful to see that their sand is shipped un- 
contaminated and in clean freight cars, 
but if lump sulphur accidentally gets in the 
molding sand, there is always the possi- 
bility of some of it coming in contact with 
the casting surface. 

Such contact, we have found, causes the 
casting to have a small indentation, Y% in. 
to 4 in. in diameter, and of a darker color 
than the surrounding iron. In some cases, 
such a pit might not be objectionable, 
whereas in others it would be enough to 
cause rejection of the casting. 

If sand is suspected of containing salt, 
it may be very easily checked by a chem- 
ist. Sulphur may be missed, however, in 
taking a small sample, but it can be seen 
by carefully examining the sand when it is 
practically dry. 


(More “Suop Notes” 


ON PAGE 182) 
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Tumble-Burnishing Die Castings 


by C. R. Maxon 
New Jersey Zinc Co. 


Since the cost of polishing and buffing 
die castings to be plated constitutes a con- 
siderable part of total finishing cost, any 
less-expensive substitute is deserving of 
study. Many plating plants are devoted al- 
most exclusively to plating of die castings, 
usually of zinc alloy, and not a few of 
these have attained good results from 
tumble-burnishing on certain types and 
gtades of work. 

Although the quality of finish from 
tumble-burnishing is not quite equal to 
that resulting from polishing and buffing, 
it is adequate for some products and re- 
sults in marked savings in cost, especially 
on smal] die castings—the only type 
adapted for burnishing by tumbling. Under 
the best of conditions, the results so close- 
ly approximate polishing and buffing that 
only experts would normally observe such 
differences as can be detected. 

Some platers prefer wet burnishing, 
which is done in an alkaline solution con- 
taining a good burnishing soap and steel 
balls of such size as to reach all exposed 
surfaces of the castings being handled. 
Others employ a form of dry burnishing, 
using wood-lined barrels in which, be- 
sides the castings, various ‘‘cutting down” 
and polishing ingredients are employed. 

The wet process may be regarded as 
somewhat more ‘messy’ and involves, of 
course, the use of water for which drains 
must be provided, but it seems to be 
somewhat simpler and to require, perhaps, 
rather less attention and skill on the part 
of those supervising the work. The dry 
process has certain advantages in cleanli- 
ness but presents the disadvantage that 
small holes may become clogged with the 
materials used and perhaps involve some 
extra work in their removal. On the 
other hand, the best burnishing results 
which have come to the writer's notice 
have been secured by dry burnishing. 


In either the wet or dry process there 
are several variable factors that have a 
bearing on the results and considerable ex- 
perimental work may be necessary to in- 
sure getting optimum results or even such 
results as will pass muster. Among these 
are: Size, shape and original finish of 
castings to be treated; type and proportion 
of ingredients used, both in respect to each 
other and to the quantity of castings per 
batch; size of tumbling barrel and the 
speed at which it is turned; total time of 
burnishing and, with the dry process, at 
least, the relative time in different “cutting 
down” and finish-burnishing materials. 


In wet burnishing, about the same solu- 
tion is used for the entire job and for 
many different parts, but the size of balls 
and the length of time are the chief vari- 
ables, these depending on the natural sur- 
face quality and nature of the casting and 
the quality of finish required. In dry bur- 
nishing, a given shop is likely to employ 
about the same burnishing compounds for 
different sizes and shapes of castings, but 
may vary the proportions of ingredients, 
the length of time in each and the total 
time of treatment. Sometimes more and 
sometimes less abrasive is used and the 
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Please note that we're still shop- 
ping for “Shop Notes’ and welcome 
original descriptions of novel or dif- 
ficult practice, even to the extent 
of paying hard-earned editorial dol- 
lars for them.—Editors. 











effectiveness of a given mix varies with 
its length of use. 

As the cost of wet burnishing solutions 
is low, they are commonly thrown away 
when the barrel is emptied, but of course 
steel balls are used repeatedly. A simple 
rinsing makes wet-burnished castings ready 
for normal cleaning and plating proced- 
ures. With dry burnishing, of course, the 
castings must be separated from all solid 
matter, either by sifting or in subsequent 
cleaning, and this is usually not difficult 
unless granules of the materials used be- 
come wedged in small holes. 

Naturally, the smoother the castings 
treated, the easier and faster is burnishing 
done. As the flash is rather tough and 
not very easily broken away by burnishing 
action, and as “‘whiskers’’ also make burn- 
ishing difficult, the flash should be sheared 
as cleanly as possible and without leaving 
a ridge where the die parting comes if the 
ridge is objectionable in the finished prod- 
uct. Little if anything can be saved by 
burnishing if, subsequent to burnishing, 
any wheel-polishing or buffing is needed 
to yield the quality of finish demanded. 





Recent experience with cast iron dis- 
tributor gears shows that the addition of 
molybdenum to iron containing balanced 
contents of chromium and nickel eliminates 
the machining difficulty. Transformation oc- 
curs during the usual cooling cycle at a 
temperature that insures sufficient strength 
and hardness without undesirable carbide 
concentrations. In one case, highly®stressed 
driving gears are being heat treated to a 
hardness of 46 Rockwell C. 


—Moly Matriz, 
Climax Molybdenum Co. 





Bar-Holder for Welding 
by Rufus Wirth 


A very useful gadget for holding a bar 
at any desired angle for welding can be 
constructed, as illustrated, from the very 
simplest material. 

In the writer’s shop, much of the work 
consists of welding pads on bars and it was 
formerly necessary to block them in posi- 
tion. Since this slotted holder was made, 


Slot | 
re jan: 























however, the work can be tipped from one 
side to the other, and will be held rigid 
for welding in any position. 

The holder can be clamped to a bench 


or other support. 
—The Stabilizer, Lincoln Electric Co. 





“Draw straightening” is a convenien 
method of handling certain parts which 
because of their design, cannot be pve. 
vented from distorting in the quench. Gen. 
erally speaking, if the parts are of a steel 
that hardens all the way through, they cap 
be successfully straightened by tempering 
in a fixture. Before clamping up the pans 
tightly, however, they must be given a draw 
at a lower temperature than the final dray 
in order to prevent them from cracking 
when clamped in the fixture. 


—Heat / reating Hints, 
Lindberg Engineering Co, 


Cold Forging of Copper 


by E. F. Heer 
Acheson Colloids Corp. 


Cold forging of contact fingers of com. 
plicated shape from copper bar stock in a 
single die-forming operation is difficult be. 
cause of the tendency of the copper to 
seize in the die. This difficulty has been 
overcome in the plant of a well-known 
electrical equipment manufacturer by the 
simple method of using a dry-lubricating 
parting compound for automatica!!y resur- 
facing the die and punch. 


To convert the bar stock into the com. 
plicated shape desired, the slug is <ropped 
into a die mounted in a fixture on t! « platen 
of a vertical press. A shaped punc_ is then 
brought down with the ram of the nachine 
under approximately 300 toms pre ure en- 
tering the die and squeezing the © ug into 
the proper shape. 

Alongside the press is a tray cc taining 
“dag” colloidal graphite suspende' in oil 


(made by Acheson Colloids C Port 
Huron, Mich.). The slugs are dropped into 
this tray and acquire a coating of the col- 
loidal graphite prior to being p!iced on 
the loading chute. The colloidal craphite, 
transferred from the slug to the surfaces of 
the die and punch——under the pressure and 
friction of the coining operation—forms 
what is known as a “graphoid” surface on 
these parts, preventing metal-to-metal con- 
tact in the die and eliminating pick-up and 
sticking. 

The condition of this surface is main 
tained by the colloidal graphite carried into 
the die by each succeeding slug. The graph- 
oid surface itself has no measurable thick- 
ness and thus does not affect the dimen- 
sions of the finished part. Excess graphite 
is carried off by the finished part. 


With this development, ejection of forged 
parts prevents no difficulty. The process 
incidentally has resulted in a surprisingly 
low die and punch wear, probably attribut- 
able to the presence and constant renewal 
of the graphoid surface. Production of con- 
tact fingers by this method at the rate of 
350 per hr. has been accomplished. 





In extruding aluminum, trouble with 
packing wear and scoring of heat-treated 
(up to 700 Brinell) steel for hydraulic pis- 
tons on the extrusion dies can be mimt- 
mized by using "K” Monel pistons, which 
are adequately hard, yet rust-proof. 

—Inco, International Nickel Co., Inc. 
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1. Production 


Blast Furnace Practice, Smelting, Direct Reduction and 
Electrorefining. Open-Hearth, Bessemer, Electric-Furnace 
Melting Practice and Equipment. Melting and Manxfac- 
ture of Non-Ferrous Metals and Alloys. Soaking Pits and 
other Steel-Mill and Non-Ferrous-Mill Heating Furnaces. 
Steel and Non-Ferrous Rolling, Wire Mill and Heavy Forg- 
ing Practice. Foundry Practice, Furnaces, Equipment and 
Materials. Manufacture of Die-Castings. 


2. Processing and Fabrication 


Drop and Hammer Forging, Drawing, Extruding, 
Stamping and Machining. Age-Hardening, Annealing, 
Carburizing, Hardening, Malleabletzing, Nitriding, Surface- 
| Hardening and Tempering. Heating Furnaces, Refractories, | 
Welding, Flame-Cutting, Hard- 
| facing, Brazing, Soldering and Riveting. Cleaning, Pick- 
| ling, Electroplating, Galvanizing, Metallizing, Coloring and 
_ Non-Metallic Finishing. 


Fuels and Auxiliaries. 





3. Properties and Applications 
| Physical and Mechanical Properties (including Fatigue 
_ and Creep). Corrosion and Wear. Engineering Design 
of Metal-incorporating Products. Selection of Metals and 
of Metal-Forms. Competition of Metals with Non-Metals. 
Specific Applications of Metals and Alloys. 





4. Testing and Control 


Physical and Mechanical Property Testing and Inspec- 
tion. Routine Control and Instrumentation. X-ray and | 
| Magnetic Inspection. Spectrographic and Photoelastte 
Analysis: Corrosion- and Wear-Testing. Examination of 
Coatings. Surface Measurements. Metallographic Struc- 
ture and Constitution. 
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Articles pertinent to more than one of the previous sections, 








Blast Furnace Practice, Smelting, Direct Reduction 
and Electrorefining. Open-Hearth, Bessemer, Electric- 
Furnace Melting Practice and Equipment. Melting 
and Manufacture of Non-Ferrous Metals and Alloys. 
Soaking Pits and other Steel-Mill and Non-Ferrous- 


Mill Heating Furnaces. 


Steel and Non-Ferrous 


Rolling, Wire Mill and Heavy Forging Practice. 
Foundry Practice, Furnaces, Equipment and Materials. 
Manufacture of Die Castings. 


Core Ovens 


*““MopERN Core Ovens.” H. M. Lane 
(Paul Maehler Co.) Jron Age, Vol. 146, 
Oct. 17, 1940, pp. 42-45. Practical. 


In the usual practice core strengths vary 
from 4 to 5 Ibs./in.2 up to as high as 


150 Ibs./in. Oil binders are best baked 
between 425° and 450° F. Water-soluble 
binders containing corn starch, molasses, 
glue, etc. are baked at 350° F. Pitch and 
resin binders are baked at 400° F. 

During baking the heat must raise the 
core plates and sand to baking tempera- 
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Makes Pickling Efficient 


® Stops Waste of Acid and Metal. 
® Prevents Over-Pickling. 
® Eliminates Acid Fumes. 


@ Reduces Acid Brittleness. 


® Increases Tonnage. 


Bulletin on request 
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ture; raise the moisture (about 6% of 
the sand) to its boiling point; evaporate 
the moisture and oxidize the oil in the core 
binder. The oven must be heated yni- 
formly or these reactions may take place 
at the same time in different parts of the 
oven. The oven atmosphere must have 
enough oxygen to oxidize the binder, A 
large amount of air is needed and it must 
be recirculated for economy. 

In the early ovens, the coldest point was 
2 ft. away from and 250° F. cooler than 
the hottest point. To correct this, mechan. 
ical methods of heat distribution were 
used. An important step in the evolution 
of the modern oven was the use of 4q 
fan for exhausting the gases and a form of 
recirculation that took some of the gases 
from the outlet flue and introduced them 
into the inlet flue beyond the fire. The 
oven floor was then depressed to the bot- 
tom of the fire flue, and this increased 
the efficiency considerably. At the same 
time core oils made with rosin oil were 
introduced, which evaporated from the 
cores and caused fires in the flue. Small 
fans were used in the bottom of the flue 
to induce draft. 


This design was improved by building 
fire boxes in back of the ovens above the 
floor and using natural draft. When oil 
was used the burner was placed at one end 
of the flue; in a large oven, the burner 
was placed at the end of the trenches under 
the center of the core car along the oven 
walls. The most common arrangement 
when gas was used was a long perforated 
pipe on each side of the oven. Air under 
pressure was used to bring the gas 
through. Coke oven auxiliary air ovens 
gave the best results because of the greater 
amount of hot gases circulated. 


The greatest efficiency has been pro- 
duced by an oil- or gas-fired air heater. 
This unit develops constant hot air at mod- 
erate temperatures. Efficiency is enhanced 
by properly designed air and recirculating 
ducts, and separate venting system. The 
air-heat system has no pits or firing 
trenches and the oven floors are flush with 
the foundry floor. VSP (1) 


la. Ferrous 


Scrap in the Blast Furnace 


“Errects oF SCRAP IN THE BLAST-FUR 

NACE Burpen.” C. L. T. Epwarps 

(Bethlehem Steel Co.) Metals Tech., 

Vol. 8, Jan. 1941, T. P. 1270, 6 pp. 
Practical. 


In partial answer to the question ‘Is iron 
made with scrap in the blast-furnace charge 
as good iron as that made without scrap— 
made with straight ore?’’ the author cites 
the fact that the open hearth men of the 
Bethlehem Steel Co. who used pig iron 
from a blast furnace operating on 100% 
steel scrap found no difficulty (other than 
that resulting from the difference in 
analysis) in making highest quality forging 
steels from such iron. 

The high steel-scrap burdens were em- 
ployed in 1919 primarily to utilize some 
22,000 tons of badly corroded alloy steel 
turnings and borings. The furnace employed 
had a 16-ft. hearth, 22-ft. bosh, 15.5-ft. 
stock line, 11.5-ft. bell and a Baker-Neu- 
man top. Substantial improvement in opera 
tion would be expected if the practice were 
repeated today. 


The physical quality of the iron from 
100% steel scrap was so little different 
from that normally expected from 100% 
ore that no one paid any particular atten- 
tion to it. In practice, the increase im scfaP 
proportion was accompanied by decrease 10 
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LAID IN ie LAID IN 
ORDINARY vty P.B. Sillimanite 
CEMENT = AIR SETTING 

, CEMENT 



















P. B. SILLIMANITE 


AIR SETTING GeMeny 


P. B. SILLIMANITE Air Setting Cement prolongs the effective service life 
of furnace brickwork. Where slag or abrasion are encountered, the selec- 
tion of a strong bonding, non-shrinking, high fusion cement is of prime 
importance. 

That P. B. SILLIMANITE Air Setting Cement will do the job is shown in 
these photographs of the arches over port snouts or port intakes of a con- 
tinuous flat glass furnace. The arch bonded with P. B. SILLIMANITE Air 
Setting Cement was used for the Ist or “hotter” ports. The clay bonded 
arch was used for the 3rd or “‘cooler’’ ports—less batch carry over, too. 
Operating efficiency is impaired by ragged, open joints, as cavities increase 
the number and area of exposed brick surfaces or area, resulting in shorter 
life and higher heat losses. 

Easy-to-use P. B. SILLIMANITE Air Setting Cement reduces spalling hazards 
and a host of other brickwork ailments which can be traced to ordinary 
cements. Specify P. B. SILLIMANITE Air Setting Cement today and you'll 
if \AToR: soon agree that “here’s your answer.’ Write for more information. 


R| 1B 
SILLIMANITE 
LI 





Mameujacturers P. B. SILLIMANITE coed FIRE CLAY REFRACTORIES « CINCINNATI, OHIO, us... 
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INSULATION { | ne 
BR CK | ing 

One of lightest insulation brick available— (ab | - 
_ cae poaal pen Sag rick available— (about Type 25, all-welded Heroult Furnace the 
with conical shell which materially by 

Has low thermal conductivity, and is most eco- increases cold scrap capacity. ma 
nomical for efficient insulation. res 


For low-cost, efficient melting and refining of all kinds 
of ferrous materials by either basic or acid process— ‘ 
including alloy, tool, and forging steels, iron and steel 
castings. Any capacity from '4 ton to 100 tons; hand, 
chute, machine or drop-bottom bucket charging. ke 


Can be compacted without breaking and cuts easily. 


Especially valuable for back up work behind fire 
brick walls. 


Acts as expansion cushion between furnace walls 
and binding structure. 





out of high-sulphur cast iron scrap and 
heavily oxidized steel borings that as direct 
scrap additions to the open hearth would 
constitute a difficult problem. There ap- 
pears to be no fundamental reason for any 
difference in the qualities of pig irons pro- 
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able by vapor degreasing and other com- 
monly used cleaning methods. 

Special coating oils that form hard, var- 
nish-like transparent films are designed 
primarily for use where a durable, non-re- 
movable protective film is desired. They 


by Bardenheuer & Henke originally pub- 
lished in Stahl u. Eisen. 


The function of manganese in open 
hearth steelmaking, and particularly the 
losses sustained and means for their reduc- 
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e AMERICAN BRIDGE COMPANY 4 
Write for Information and Prices Tiingis > ——- 4 ee wags Pa. the 
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Other Therm-O-f lake Products Company United States Steel Export Company, New York 5 
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top temperature, and with 100% scrap the duced from ore and from scrap. When dif- are usually a combination of a vv iatile M 
stock line was dropped 12 ft. below nor- ferences do occur, they are complementary solvent and certain drying oils. They are of 
mal to keep the top temperature above the with the nature of the materials involved, most generally used on pipe, but < ap- a 
dew point. and such variables are inherent in ore mix- plied also to structural shapes, plate, cast- Fi 
The daily log showed no undue blast tures, just as in mixtures that include scrap. ings, and manufactured parts. They may re 
pressure until the Swing-over from 100% (la) be sprayed, dipped or brushed like paints. ta 
scrap back to normal ore burdens, at which Rust Protection in Steel Mills Special machines have been built for pipe _ 
time the charge hung up severely. The : coating. . 
remedy for this seems to be, when switch- _oreet Dire imto New Coattwes.” Standard accelerated tests have been de- li 
ing from scrap to ore, to maintain the low- Fam fy — ont Le nag vised by the author's firm to test the ef- , 
est stock line permitted by top tempera- 1940, pp. 1069-1072. Aes lg fectiveness of coatings. Normally, small i 
tures until the last charge of steel turnings sand-blasted steel panels are used. In the 
has been digested, after which a reasonable The use of rust-inhibiting coatings is a indoor storage test coated panels are placed , 
charge of fuel should be made for preheat- regular practice on all steel-mill products “jin a cabinet through which air passes at t 
ing, and the furnace then filled to the susceptible to rusting during delivery. the rate of 12 ft2/hr. This air is main- tl 
normal stock line. Thin, light-bodied liquids with the con- tained at 100% humidity, heated to 100° 
The use of scrap must be controlled if sistency of kerosene are normally used for F.. and directed into the cabinet against 
pig iron analyses are to be anything but sheets or strip. For other steel needs baffle plates, which insure uniform aif 
random. For example, the effect, on the heavier products are provided ranging up distribution. This test gives a good in- 
metallurgy of the furnace, of a shift from to heavy solids that must be heated to be dication of the merit of products used for 
steel scrap to cast iron scrap may be as applied. Where production methods war- indoor or protected outdoor storage, where 
marked as the switch from a basic ore rant it, flow-coating machines are used to humidity and temperature variations are 
mixture to a foundry ore mixture in normal apply the product. Dip tanks are common the main corrosion factors. 
practice. for many applications. Water-spray tests are used also, and for 
The charging of scrap into the blast Roll-necks should be coated, as soon as full outdoor exposure, the best protection 
furnace is not a “cupola operation,” for they are taken out of service, with a prod- will come from a product that rates well 
the carrying of a normal blast furnace slag uct of a plastic consistency which can be on both the humidifier and water-spray 
is necessary, and thus makes this a smelt- applied by hand, using a brush or paddle. tests. MS (1a) 
ing rather than a melting process. As the a —S and tacky ey are : 
rcentage of steel scrap in the charge in- required for this service. All rust pre- 
iii, the slag webu: per ton decree, ventive compounds designed for temporary Open-Hearth Manganese Losses | 
thereby drying up the mix. protection should be readily removable in “MANGANESE Losses IN OPeN-HEARTH | 
The process is fundamentally flexible, petroleum or other solvents. Those intended Practice.” Foundry Trade J., Vol. s | 
since it can be used to make good pig iron for sheet or strip should also be remov- oe > a Beis ige a | 





tion, are examined and discussed. In open- 
hearth charges, manganese 1s partially oxi- 
dized and passes into the slag; its distribu- 
tion between charge and slag is in a definite 
ratio, which is determined by the tempera- 
ture and the composition of the slag. 

According to Bardenheuer and Thanheis- 
er, increasing the temperature of the charge 
and the basicity of a slag (not previously 
purely basic) results in deoxidation of the 
bath by carbon and also favorably influences 
the recovery of manganese from the small 
quantity of slag formed. Manganese has to 
maintain the steel bath low in oxygen only 
towards the end of the decarburization pe- 
riod, since before this point is reached the 
highly reactive carbon will determine the 
oxygen concentration. 

It does not appear economical to have 
large quantities of manganese present in 
the ch urge at the very outset, for the great- 
er part of the manganese passes into the 
slag during melting, and must be reduced 
again and induced to pass into the molten 
metal. This final transfer of manganese, 
however, is definitely limited, since accord- 
ing to the present experimental data only 
about 15% of the total initial manganese in 
the charge is again recovered from the slag 
by reduction. A higher initial content of 
manganese in the charge will thus always 
result in increased loss of the metal, even 
when the maximum quantity is recovered 
by slag reduction. 


It far more important to melt down 
the charge with sufficient carbon, and to 
keep oxygen value. of the charge low 
by prolonged and active boiling. High man- 


ganese recovery can hardly be realized when 
the charge is melted too slowly. In addi- 


tion the absolute amount of slag, the 
slaggin reaction itself also has an impor- 
tant be ring on the reduction of manganese 
from ‘he slag. The quantity of slag 
forme’. and hence the degree of recovery 
of manwanese, is also affected by the refin- 
ing ac.on of the furnace. 

Un suitable melting conditions, it is 


suffici to have 0.8% to 1% Mn in the 
charge ‘0 ensure a steel containing 0.4-0.5% 
Mn an. to dispense with the final addition 


of fer:>-manganese. [This would be true 
only high carbon steel—C. H. H.] 
For ccunteracting oxidation losses during 
tappinc. the following method is satisfac- 
tory: ladle is raised to be almost hori- 


zontal in line with the lip of the spout so 
that the metal can flow into the ladle with 
little change of direction and without 
breaking up the stream into individual jets. 
As the metal collects in the ladle, the 
latter is slowly lowered so that the mini- 
mum gap is retained between the end of 
the spout and the level of molten steel in 
the ladle. AIK (1a) 


1b. Non-Ferrous 


Rolling of Magnesium 


“Tue Rotzttrnc or Macnestum.” W. 

R. D. Jonzs & L. Powerit. J. Inst. 

Metals, Vol. 66, Sept. 1940, 18 pp. 
Research. 


_ Cast slabs of magnesium were hot-rolled 
into 10-gage sheet. These were then re- 
duced to 16 gage by a combination of hot 
tolling and cold rolling, so that the fin- 
ished sheets received 0. 5, 10, 25, 50, 75, 
and 100% cold extension. The sheets were 
annealed at 32, 212, 400, 575, 750 and 
930° F. (0, 100, 200, 300, 400, and 500° 
C.) Tensile test pieces were made trans- 
verse, longitudinal, and at 45° to the di- 
fection of rolling. Hardness and cupping 
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tests and grain-size counts were carried 
out on the sheets. 


The mechanical properties in the direc- 


tion transverse to rolling were higher than 
those in other directions, and the differ- 


ence became more pronounced as _ the 


amount of cold work increased. Small 
amounts (5% extension) were harmful and 
the bad effects were not removed by an- 


nealing at temperatures as high as 930° F. 


This can be explained by the fact that the 


hot-rolled material was coarse-grained. 
For sheets rolled with 10% or more cold 


extension the effect of annealing was prac- 


tically identical for each degree of reduc- 
tion. With 10-30% cold extension the di- 
rectional properties were eliminated by an- 
nealing at 575° F. With greater amounts 


of cold work directionality persisted after 
annealing at 930° F. 

Annealing at 212° F. was sufficient to 
diminish the results of heavy cold work 
on the ductility, but a very marked in- 
crease in ductility took place on annealing 
at 575° F. Higher annealing temperatures 
lowered the mechanical properties. Grain 
growth commenced on annealing at 212° F., 
but the temperature at which pronounced 
growth occurred was 750° F. and the 
grain size was further increased by anneal- 
ing at 930° F. The greater the amount 
of cold work the higher was the resulting 
hardness, but an annealing temperature of 
about 575° F. resulted in a softening to a 
value which was practically the same in 
all cases. JLG (1b) 


CUT MAINTENANCE COSTS! 
USE REFRACTORY CONCRETE! 








Ease of construction ... materially reduced maintenance 
costs ...and low-cost insulation feature this modern 
billet cooling pit built with Refractory Concrete. 


HE Refractory Concrete provides 
smooth walls and bottom—without 


masonry joints. Monolithic construc- 
tion makes it easy to build in the verti- 
cal guard rails seen in the picture. 


One-piece, cast-in-place Refractory 


Insulating Concrete forms the cover 
lining which holds heat and maintains 
slow cooling conditions. The light 
weight of this lining makes the cover 
easier to handle. Its monolithic strength 
stands up under jerking and slamming. 


You can easily use Refractory Con- 


crete in your plant. Mix LUMNITE— 
a cold-setting, heat-resistant binder— 
with suitable aggregate and water. Se- 
lect the aggregate according to require- 
ments for temperature, insulation and 
wear. You can get LUMNITE from 
building supply dealers in all parts of 
the country. 

Send today for a new booklet on Re- 
fractory Concrete. Write Atlas Lumnite 
Cement Co. (United States Steel Corpo- 
ration Subsidiary), Dept. M-6, Chrysler 
Building, New York City. 


MMITE or REFRACTORY CONCRET 
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Cold-Chamber Die Casting 


“CoL_p-CHAMBER Die CastiNnG.”” HERBERT 
Cuase. lron Age, Vol. 146, Nov. 28, 
1940, pp. 31-34. Descriptive. 


The cold-chamber process is the only one 
suitable for copper-base alloys and for 
magnesium alloy die castings. It is ad- 
vantageous for aluminum alloys, especially 
if the part is to be used in aircraft. As yet, 
however, zinc alloy castings are not made 
by this process. 

The practice of the Harvill Aircraft Die 
Casting Corp., which uses this process ex- 
tensively, is described. The machines used 
are designed by the company itself. A hy- 
draulic toggle mechanism is used for lock- 
ing the dies of a hydraulic plunger for 


forcing the liquid metal into the dies atter 
the metal is ladled into the cold chamber. 
The pressure seldom exceeds 12,000 Ibs./- 
in. 

The metal is heated in pots separate 
from the machine so that the metal is held 
close to its melting point, and sometimes 
in a semi-molten condition. The metal is 
ladled by hand in roughly measured quan- 
tities into the cold chamber, after which 
the ram forces the metal into the die. Ex- 
cess metal forms a slug attached to the 
casting gate, and is broken off and re- 
melted. With magnesium it is necessary 
to use a special hood over the melting pot 
and apply sulphur in such a way that 
sulphur dioxide is formed above the metal 
and air is excluded, to avoid ignition of 


Special High Grade 


99.99". ZINC 





To producers and users of zinc die castings, we 
say simply this: Specify Anaconda Electric, for you 
may be sure that every slab is of uniform high 
purity. Electrolytic refining does it. 29s 


Shipping Point: Great Falls or Anaconda, Montana 


ANACONDA SALES COMPANY 


25 Broadway, New York 
Subsidiary of Anaconda Copper Mining Company 





the metal. A small amount of flux is also 
added, and the metal is ladled from below 
surface. Aluminum alloys are handled sim. 
ilarly, except that provision against ep. 
trance of air is not required. 

Casting rates vary with the size and sec. 
tion thickness of the casting. An average 
of 500 die fillings per 8 hr. is usually ac. 
complished. Because of short-run work 
which is the rule in aircraft, die costs ate 
reduced by using chromium-nickel-ipog 
sand castings for dies, and casting cavities 
to within Yg-14 in. of required size, allow. 
ing enough extra metal for machining. Ay. 
erage die cavities are cut in slabs of 
chromium-vanadium steel, which is 
anide-hardened. For die casting alloys of 
high melting point high speed tool steels 
containing about 12% W and 4% Cr are 
used. 

Copper alloy die castings are said to 
have tensile strengths as high as 110,009 
lbs./in.* These are used for Diesel ep. 
gine parts and some for machine tools. 
One of the largest aluminum alloy die 
castings made for aircraft is a control 
pedestal produced in 2 parts weighing 4 
lbs. Small parts produced from mag. 
nesium alloys include junction boxes and 
bomb release parts. Aluminum die cast. 
ings are produced in larger number and 
greater diversity of sizes and shapes, 


VSP (1b) 


Natural Gas in a Brass Foundry 


“Brass Founpry Practice.” R. M., 
RicHTerR. /ndustrial Gas, Vol. 19, 
1940, pp. 5-6. Descriptive. 


Completely successful large-scale appli- 
cation of natural gas in brass-foundry oper- 
ations is reported by a Los Angeles plant 
making plumbing fixtures, valves, fittings, 
etc., much of it of 85-5-5-5 red bra Gas- 
fired equipment includes two 60-in. diam. 
refractory-lined 1-ton capacity Hawley- 
Schwartz melting furnaces, 2 ladle /veaters, 
the core oven and the water tube boiler. 

A few major changes were necessary to 
convert the Schwartz furnaces for natural 
gas firing; these were accomplished with- 
out difficulty and at a comservative cost. 
Gas burners were installed to proportion 
the air and gas in correct ratio. The 2 
burner ports were enlarged from 2 in. to 
3 in. by installing 3-in. i.d., 8-in. straight 
side refractory tiles as burner tunnels. A 
5-in. gate valve in the air line and a 2-in. 
lubricated plug valve on the gas end are 
wide open during firing, throttling being 
handled with a proportioning valve 

The total charge (1400 ibs.) comprises 
50% ingots, 30% gates and 20% borings 
and filings; the latter are passed over @ 
magnetic separator to remove iron pat- 
ticles. Additional zinc is added after 
skimming and 10 min. before pouring to 
make upefor volatilization. Pouring tem- 
perature is 2150° F. A slightly reducing 
atmosphere (1% CO) is maintained in 
the furnace during heating. 

Twenty minutes is ordinarily needed to 
draw and pour a charge from one of these 
furnaces. After pouring, the furnace is 10- 
tated a quarter revolution on its horizontal 
axis, the loading door swung open and in 
less than 10 min. a new charge is weighed 
and «introduced and the furnace again tilted 
into firing position. 

The use of natural gas reduced the 
heating time per charge from 70 min. © 
about 50, and fuel cost was reduced from 
$1.35 per heat to 76 cents—the actual sav- 
ing being $68./month. Gas gery 
varies from 2.13 to 2.96 ft*/lb. of brass 
melted, the minimum being attained 
recharging a hot furnace promptly after 
pouring. FPP (1b) 
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FUNDAMENTALLY DIFFERENT 
CLEAN HARDENING MACHINE 


Your work (stampings, forgings, wire products, etc.) 
is conveyed by its own momentum through a reciprocat- 
ing full muffle whose strokes are variable in number, 
length and force to suit the shape, size and weight of 
the work pieces. 


Efficiency is of the highest since work only leaves the 
machine, and heat losses and maintenance incident to 
belt conveyors are eliminated. 















Why not investigate this 
fundamentally different 


American Gas Furnace Co. 


Elizabeth, New Jersey 


NEW EXOTHERMIC AGENT FOR 

ALLOYING STEEL AND IRON WITH 

CHROMIUM IN OPEN HEARTH 

OR ELECTRIC FURNACES AND BY 
LADLE ADDITIONS. 





REG. TRADE MARK 


CHROMIUM 


MINING AND SMELTING CORPORATION LTD. 


°-BANK OF CQMMERCE BLDG HAMILTON, ONTARI‘ 
SMELTER SAULT STE. MARIE, ONTARIO 
CABLE ADDRESS: @SUPERAI 
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clean hardening machine ? 














HOW A TAM PRODUCT INSURES CLEAN 
CASTINGS OF HIGHLY ALLOYED STEELS 


The burning in of mold and facing sand where 
metal is poured at abnormally high temperatures is 
This is 
particularly true of highly alloyed steel castings—and 


a constant source of increased cleaning costs. 


is accentuated where the casting has fine detail such 
as internal threaded cores. 


TAM Foundry Zircon Sand offers a practical method 
for preventing embedded sand, and the subsequent 
labor of chipping and cleaning. Highly resistant to 
extreme pouring temperatures, TAM Foundry Zircon 
Sand does not warp, requires a minimum of venting, 









yields clean, smooth castings with practically any type 
of metals—nickel-chrome steels, 18-8 stainless steels, 
in fact, with any of the highly alloyed steels ...Can be 
used for the entire mold or as a facing sand, backed 
by ordinary sand... Has high reclamation value. 


TAM Foundry Zircon Flour, used as a mold wash 
where ordinary flours tend to burn in, is another 
valuable adjunct to better foundry practice. Full par- 
ticulars on request. Titanium Alloy Manufacturing 


Company, Niagara Falls, N. Y., U. S. A. 























Drop and Hammer Forging, Drawing, Extruding, 
Stamping and Machining. Age-Hardening, Anneai- 
ing, Carburizing, Hardening, Malleableizing, Nitrid- 
ing, Surface-Hardening and Tempering. Heatin 
Furnaces, Refractories, Fuels and Auxiliaries. Wela- 
ing, Flame-Cutting, Hardfacing, Brazing, Solder- 
ing and Riveting, Cleaning, Pic ling, Electroplating, 
Galvanizing, Metallizing, Coloring and Non-Metallic 


Finishing. 


Fabricating Pre-Finished Metals 


“FABRICATING PrReE-FinisHED METALS.” 
CarL C. Struever (Am. Nickeloid Co.) 
Steel, Vol. 107, Nov. 25, 1940, pp. 


52-54. Practical. 


[he ultimate aim in using pre-finished 
metals, plated with nickel, chromium, 


brass, or copper, is to avoid finishing the 
work after forming. Most pre-finished 
sheets have a zinc-base and are more 
readily workable than the more commonly 
used alloy sheets. As the ductility of 
zinc-base metals fall rapidly below 70° 
F., both the metal and the forming tools 
should be warmed to 100° F. 





CONTROLLED ATMOSPHERE 
FURNACES 


AND GAS CONVERTERS 

















FOR 
BRIGHT ANNEALING BRAZING 


SOLDERING ENAMELING 





Electric Furnace. 





Write For A 








Bright Annealing or Brazing of most metals and alloys is economically 


accomplished by the pictured Batch-Type, Controlled-Atmosphere 


SARGEANT & WILBUR | som: 


Copy Of Our Il- 399 Richmond St. Processed 
lustrated Litera- P.O. Box 1204 Without 
ture Providence, R. |. Charge 
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Bends should be made ‘“‘against the 
grain.’ An ordinary brake or forming fojj 
is usually used in bending. The bending 
and clamping jaw should not be sha 
to avoid scratching the metal. A little 
radius should be allowed in bending and 
should be increased as the metal thickness 
increases. Inserting a piece of paper be. 
tween the upper and lower leaf or coy. 
ering the polished surface of the pre-fip. 
ished metal with paper will overcome 
scratching. 

In soldering, the surface should be care. 
fully cleaned. The flux used is the cus. 
tomary hydrochloric acid and zinc dip- 
pings. Half and half solder, free from 
antimony, is used with a moderately hot 
iron while the surface to be soldered js 
still moist with flux. A heavy soldering. 
iron is preferable, and no heat should he 
imparted to sheet. 

Soldering directly on a chromium finish 
cannot be done satisfactorily. However, 
the chromium can be removed easily on the 
area to be soldered by scraping with a 
sharp 3-cornered tool with hydrochloric 
acid applied with swab or brush. The dis- 
solved chromium is wiped off, and a paste 
flux and solder is then applied in the 
usual manner. 

All drawing operations should be done 
at 70° F. or above. No annealing between 
draws is required. For ordinary small 
stamped parts, soapy water and oi! draw- 
ing compounds are satisfactory. If the 
metal is not oiled, then the cutting edge 
of punch and die should be sciubbed 
with oil occasionally. For large areas, a 
heavy oil or grease is used. 

Paper-adhered surface on _ pre-finished 
metals is valuable in preventing h ndling 
scratches and also aids in getting better 
results from severe drawing and | rming 
operations. In setting-up machin s and 
tools, allowance for paper thickness should 
be made—about 0.0025 in. Ch:omium 
plating the dies will reduce surface 
scratches and die marks to a minimum. 
Brass, copper, tin and steel-base metals 


are worked like zinc-base metals in many 
respects. 

Many tests on spot welding pre-'inished 
metals showed that a steel base most 


successful. Elkonite welding tips arc used, 
with a special mushroom tip on the bottom 
contact and a fairly sharp rounded nose 
tip on the upper. To prevent injury to 
the surface, just sufficient current to make 
the weld should be applied. MS (2) 


Aluminum-Bronze Welding 


‘““ALUMINUM-BRONZzE Wetps.” W. B., 

Scorr (Ampco Metal Inc.) Steel, Vol. 

107, Nov. 11, 1940, pp. 56, 58, 60. 
Descriptive. 


A series of aluminum-bronze welding 
rods, new from the standpoint of the flux 
coating, has been developed. The propet- 
ties of ‘the weld-metal made from the vatt- 
ous grades vary from Rockwell B hardness 
of 63, ultimate tensile strength of 61,500 
lbs./in®, and 24.5% elongation in 2 im. 
for “Grade 12,” to Rockwell C hardness 
of 48, ultimate tensile strength of 96,000 
lbs./in, and 0.5% elongation in 2 i. 
for “Grade 22.” Individual grades are used 
for welding cast iron and steel parts, an 
non-ferrous alloys, with either oxyacetylene 
flame or electric arc; for repairing cast 
ings, or for overlays where the size © 
the casting and application prevent the €co- 
nomical use of cast aluminum-bronze; for 
surfacing forming and drawing dies on 
carbon and stainless steels, where freedom 
from scratching and galling is desired; om 
long-run forming dies and where deep 
draws on heavy gage stock are involved. 
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~TNCLU JUNIOR 


Defense Production! 


































RFACE For new high-speed army tanks, TOCCO 
$V Junior hardens SAE 1045 track pins, %" dia- | 


a RD E m | hy G meter, at 1'2"" per second. A long carburizing 
Y cycle is eliminated. This is but one example of 
S how TOCCO cuts heat-treating hours to seconds. 


Two hours alter one TOCCO Junior reached a 


PLAN T receiving platform, it began turning out 100 
Rocker Shafts an hour hardened at six areas per 


ATI shaft. The self-contained TOCCO Junior requires 
3 \nst ALL ON only power and water connections for installation. 
<i ) It fits a machining line with ease. 


Four weeks from date of order, a TOCCO Junior 
LIVERY OF should be in your plant ready to reduce surface- 


D hardening cosis and step up production. Original 
AVS 7c JUNIORS cost of the TOCCO Junior is competitive with standard 
















heat-treating furnaces. 





The sp ccuracy and economy of the TOCCO MG 10 Junior 

is unsurpassed by other forms of surface hardening. TOCCO’s 
Process of Localized Induction Hardening hardens at the wearing 
surfaces only, uniformly and with accurate control of the metallur- 

gical structure. TOCCO Junior handles a variety of parts in long 

or short runs...can be used for annealing, brazing or soldering.. 

has pre-set full automatic controls and a built-in high frequency 
motor generator set. The Junior is available in several models with —__ 
one to three hardening stations and with fixtures easily changed. 





TOCCO Junior answers your need for speed. 
Write for full information and illustrated booklet. 
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TOCCO-Hardened 
Parts are Now Used 
in Uncle Sam's 
AIRPLANES * GUN MOUNTS 
SCOUT CARS * SUBMARINES 
be Nor ¢ TRUCKS 
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“Why Heat Treat the Whole Piece?” 
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Oxyacetylene welding requires only lo- 
cal preheating to a high cherry red. Welds 
are generally stronger than the base metal. 
If the surface of metal upon which the 
aluminum-bronze is to be deposited is 
heated almost to fluidity, the weld metal 
will flow freely and good fusion will 
result. 

In oxyacetylene welding non-ferrous met- 
als, the work must always be done in the 
forehand position, using a _ neutral-to- 
slightly-oxidizing flame. The welding rod 
should be melted by the outer envelope 
flame, and the inner core should never 
come in contact with the rod because a 
low temperature is best for it. The usual 
gas equipment can be used. Thorough ven- 






. .. Withstands entire 
carburizing process... 
followed by quenching! 


For carburizing, nitriding and 
other heat-treating equipment, 
have you investigated the possi- 
bilities of the high-nickel alloy 
INCONEL? 

Note the advantages of Inconel 
as listed at right. For full informa- 
tion on this heat-resistant, high- 
nickel alloy write for Bulletin 
C-8, “High Temperature Uses of 


Monel, Nickel and Inconel’’. 
Address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York, N. Y. 


“‘Inconel”’ is a registered trade-mark 


of The International Nickel Company, 
“OD Inec., which is applied to a nickel alloy 
Awcones containing approximately 80% nickel, 


with additions of chromium and iron, 


INCONEL 
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tilation of the welding enclosure is rec- 
ommended. 

In metallic arc welding, the length of 
arc must be kept constant and the rod ap- 
plied at a steady rate of speed. The prop- 
er length of arc is determined by elec- 
trode size and the material being welded. 
Wherever possible, a “figure 8’’ move- 
ment of the electrode should be used. Re- 
verse polarity is recommended in metallic 
arc welding. At the end of each bead, the 
craters formed can be entirely filled by 
shortening the arc until the rod _ itself 
short-circuits against the work. 

In carbon-arc welding, straight polarity 
is always used and the rod is fed into the 
arc stream formed between the base metal 


Spacer racks used in pinion gear 
carrying assembly, made from \x" 
Inconel sheet by Kay Products 
Company, Detroit, Mich. Now giv- 
ing 2400 hours against 700 hours 
by former material. 





, | 
ADVANTAGES OF INCONEL | 
AT HIGH TEMPERATURES | 


Maintains high strength and 
ductility. 


Very resistant to oxidation. Oxide 
adherent, does not readily scale off. 


Resistant to carburization. 


Resistant to the effects of nitriding 
gases. 


Resistant to hydrogen, cracked am- 
monia and other protective atmos- 
pheres. 


Makes ductile welds, not subject to 
intergranular deterioration. 


Free from excessive distortion dur- 
ing sudden temperature changes, 
due to low coefficient of thermal 
expansion. 


xn Oo OUT SUGONO 


u Readily formed into complicated 
shapes. 


Mill forms and welding rod avail- 
able from mill stocks. 

















and the carbon electrode. The rod is fed 
into the weld in a manner similar to that 
employed in the oxyacetylene process, Gen. 
erally, low-carbon steels that may be 
welded readily require no _ preheating, 
Steels with 0.30% or more carbon require 
preheating. Should the weld become brittle 
due to rapid cooling, this can be corrected 
by reheating to a maximum of 1400° F, 
followed by furnace cooling for small sec. 
tions or by air cooling for large sections, 

In welding wrought iron or cast iron, an 
electrode no larger than 3/16-in. diam, 
should be used. Current should be held as 
low as possible, and only about 2 in. of 
weld deposited at any time, followed by 
thorough wire-brushing. In overlay weld- 
ing of cast iron, 2 layers should be ap. 
plied to provide an overlay of sufficient 
thickness if machining is required later, 
so that the finished surface will fall with- 
in the outer layer. Shorter arc and cor- 
respondingly lower voltage should be used 
in overhead welding than in downhand 
position. MS (2) 


Electric Resistance Brazing 
‘““ELECTRO-BRAZING METHOps.” R. J, 
Wenstey (I. T. E. Circuit Breaker 
Co.) Welding J., N. Y., Vol. 19, Oct. 

1940, pp. 754-758. Descriptive. 


In electric resistance brazing, brazing al- 
loy in the form of sheet 0.003 in. thick is 
placed between the piece of copper or other 
metal to be brazed and heated under pres- 
sure by carbon blocks carrying a high 
(alternating) current of low voltage. A 
flux is applied to the surfaces to be wetted 
by the brazing alloy; the flux in melting 
protects the surfaces until the brazing al- 
loy has melted. 

The pressure is applied during the melt- 
ing and after the current is turned off, and 
is maintained until the alloy has set. 
Grease, cutting compounds, etc. must first 
be removed in a hot trichlorethylene or 
other degreasing bath. 

The materials brazed include copper, 
bronzes, brasses and steels as well as special 
electrical contact materials. The most dif- 
ficult to braze are aluminum bronze and 
lead brass, since both form insoluble ox- 
ides that the regular flux will not remove. 

Contacts made of compressed blocks of 
silver and graphite powders are brazed di- 
rectly to copper supports by this method. 
Other contacts of molybdenum and silver 
powders briquetted to shape are difficult 
to wet with brazing alloy because of the 
ineffectiveness of the flux on the oxides 
of molybdenum. Wetting of such contact 
material is possible only by rubbing a stick 
of the brazing alloy vigorously over the 
heated surface of the block. WB (2) 


3600° F. Resistor Furnaces 
“Hich TEMPERATURE Metattic ReE- 
ststorR Furnaces.” W. Krowi. Trans. 
Electrochem. Soc., Vol. 79, 1941; Pre- 
print, 14 pp. Descriptive. 


The well-known limitations of the con- 
ventional nickel-base or iron-base resistor 
alloys with respect to temperatures avail- 
able led to the study and development of 
metallic-resistor furnaces large enough for 
plarft practice and capable of producing 
temperatures up to 3600° F. 

The furnace can be aay continu 
ously. Several types have been built, using 
resistors of tungsten wire or ribbon, molyb- 
denum wire, or a molybdenum-tungsten 
(10% W) alloy, together with refractories 
of zirconia, thoria or alumina, and, © 
course, a hydrogen atmosphere to protect 
the resistor. The most important applica- 
tions envisaged are for sintering moly 
denum and tungsten bars and firing cet 
amic bodies. 
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The assurance 
of peak furnace performance begins 
with the design — which must reflect the 
conditions peculiar to your heat treat- 
ing problem. The Drever Company, 
builders of specialty furnaces, combine 
all the factors involved to meet your 
most exacting specifications. You can 
depend on Drever—Furnaces of all 


types for the Heat Treating of Metals. 


THE | 0. 
760 £. VENANGO ST. 


PHILADELPHIA, PA. f 
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An extremely versatile furnace giving uniform, con- 
trolled temperatures to 2000°F. for Annealing, Car- 
burizing, heating for quenching, and a wide variety 
of heat treatments—especially those requiring long 
cycle times with maximum production efficiency. 


Oil fired through the car (underfired) giving quick, 
but gentle heat... manifolded flues with automatic 
damper assures close control of atmosphere pressure 
in heating chamber... automatic sand seal in rear 
of furnace... height of chamber above car, 4’ 4’’. 


Details of Car: 8’ 10” wide; 16’ long... anti-friction 
bearings and accurately machined parts for easy 
movement...car (and door) can be motor driven. 


This is but one of a number of Drever-designed and 
Drever-built electric or fuel fired car-type furnaces in 
operation to meet specific production requirements. 


..+Designers and Builders of Specialty Furnaces 





















The highest-temperature type of furnace 2a. Ferrous 
provides for free expansion of a freely 

suspended rugged resistor (composed of 

6 U-shaped 0.13-in. diam. and 16-in. long Controlled Atmospheres 
tungsten rods whose ends are fastened be- 
tween 2 water-cooled copper blocks by 




















A Composite 


pouring the copper around the wire-ends). Protective atmospheres for heating metals 
The chamber ‘“walls’’ are a molybdenum and particularly for heating steels without 
tube backed with about 2 in. of crystallized decarburizing or oxidizing the surface, 
alumina powder. The furnace shell also is have become the subject of as much re- 
water-cooled, and the furnace cover sup- search, development, purchase orders and 
ports the copper blocks and 6 resistor plain ordinary argument as any phase of 
wire-ends. The height of the heating zone metallurgical engineering. Instigated chiefly 
is about 15 in. by the type of data on controlled atmos- 

This furnace requires about 14 kw. to pheres published by Gillett and by Gonser 
attain a resistor temperature of 3600° F. and Slowter in this magazine in 1935, 1937 
and a furnace temperature (both measured and 1938, waves of new atmospheres, gen- 
with a disappearing filament type of op erators, furnaces and purifying systems have 
tical pyrometer) of 3100° | FPP (2) recently been developed and installed—all 















































































An EF Oil Fired 
Rotary Heat 
Treating Large 
Forgings. 














An EF Contin- 
uous Pusher 
Heating Small 
Billets for Forg- 
ing. 


Rotary, Pusher or Batch Types 
Whatever It Takes For Your Job 


Any Size, Any Production 
Fuel Fired or Electric 


Continuous 
pane billet 
eating fur- 
nace, Reduced 
fuel cost 50%. 
increased pro- 
duction 100%. 
Paid for itself 
in four months. 


A fuel fired batch type 
forging furnace for large 
and unusual shapes and 
sizes — for intermittent 
production. 


With both Electric and 
Fuel Divisions and en- 
gineers specializing on 
forge shop equipment we 
are in position to handle 
any forge shop's heating 
or heat treating furnace requirements. 
EF installations include: 


Rotary hearth forg- 
ing furnace. In- 
creased production 
from 30 to 60 forg- 
ings per hour. De- 
creased fuel cost 
60%. Saved 0c 
per forging. 
(Below) Gas fired 
rotary end heating 
furnace. Increased 
production over 


Continuous grooved and plain hearth pusher type 100%. Replaced 


billet heating furnaces . . . Rotary hearth forging four old style fur- 
furnaces for small size steam and board drop ham- naces 

mers. . Continuous end heating furnaces for ma- . 

chine upset shops . , Slot type and rotary hearth 

type furnaces . . . Revolving slot type furnaces... 

Multi-door hearth type furnaces for serving largest 

steam hammers and hydraulic presses . . Control- 

led atmosphere furnaces for heating and heat treat : 

ing without scale .. . Heat treating equipment for any production 


and in various types including continuous chain belt, pusher, 
rotary, etc 


We also build Furnaces for bright annealing ferrous and non- 
ferrous products, including tubing, wire, strip, sheet, stampings 
and other products—continuous furnaces for copper brazing or 
joining metal parts and for heat treating without scale, as well 
as continuous and batch furnaces for normalizing, carburizing, 
nitrid ng, billet heating and other processes. 


We Build The Furnace To Fit The Job 
The Electric Furnace Co., Salem, Ohio 
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presumably based on the now-accepted 
principle that carbon dioxide and water 
vapor may be as generally harmful as js 
oxygen itself. 

Disillusionment there has been a-plenty 
with much of the equipment claimed to 
protect “steel simply and cheaply from 
decarb and scaling. As the ensuing para. 
graphs demonstrate, there are also some 
very good, nearly fool-proof atmospheres 
available, but what metallurgical engineers 
still need more than anything «else is a 
cheap, unencumbered protective atmos- 
phere, made from ordinary fuel gases, 
that will be neither decarburizing nor scal.- 
ing to a wide range of steels and over 
wide ranges of temperature. 

Worth-while appraisals of our present 
position with respect to controlled atmos. 
pheres are provided in two recent publi- 
cations. In the first—a symposium on 
“Furnace Atmospheres for Metallurgical 
Purposes’ presented before the Division 
of Gas and Fuel Chemistry of the Am. 
Chemical Soc. in Detroit last September 
and published in Ind. & Eng. Chemistry, 
(Ind. Edition) Vol. 33, Jan. 1941, pp. 
23-59—current practice and research trends 
are reviewed in 6 papers. 


General Behavior and Equipment 


In “Chemical Equilibrium and the Con- 
trol of Furnace Atmospheres: A review of 
Equilibrium Data,” J. B. AUSTIN & M. J, 
Day (U. S. Steel Corp. Res. Lab.) re- 
view the literature on furnace atmosphere 
equilibria and present data on the follow- 
ing reactions: 


Fe + H:O FeO + H 


Hou 


Fe + COs FeO + Ci 
eo iia H2O CO2 + H 
CO. ¢+4 Cc = Awe 

Chm. = € + 2H 
FeeC + CO:2z — 3Fe on oe 2¢ 
FeC + 2H: = 3Fe + CI 


Equilibrium data of this type are ex- 
pressed quantitatively by the law of mass 
action. It is emphasized that in some gas 
reactions the partial pressures of the re- 
actants alone determine the direction of 
the reaction at a given temperature but in 
other cases the total pressure of the re- 
acting gases must also be taken into con- 
sideration. 

The presented equilibrium data are cor- 
related with various examples where it is 
pointed out that the rate of gas flow 
through the furnace may have an appre- 
ciable effect on the results because 0 
non-equilibrium conditions. Undesirable 
reactions on heating and cooling are 
shown to be possible even when the 
atmosphere is satisfactory at the heat treat- 
ing temperature. The difficulties of ob- 
taining data for determining furnace 
equilibria are recognized in the statement 
‘. . , the proper analysis of a furnace gas 
is not at all easy and there are no com- 
pletely satisfactory continuous methods for 
general use.” 


In “Producing Annealing Atmospheres 
From the Products of Combustion of Gase- 
ous Fuels,” A. G. Hotcuxiss (Gen. Elec. 
Co.) discusses the development of con- 
trolled atmospheres by the partial com- 
bustion of carbon-containing gases Of 
cracked ammonia. Composition and cost 
charts are given for various fuels. 

Several impurities must be removed 
from controlled atmospheres for certain 
uses. Water vapor is removed by con- 
densation, refrigeration or chemical driers. 
Sulphur is removed by water, iron oxide 
or activated carbon. Nitric oxide need not 
be removed so long as the oxygen content 
of the atmosphere is held below 0.75%- 
Carbon dioxide is usually removed by 
amine solutions. 
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HE Capitol Brass Works 
Division of Bohn Aluminum 
& Krass Corp. makes the kind of plumbers’ brass 
gools that helps to bring chrome-plated beauty to 
modcrn kitchens and bathrooms. The metal clean- 
ing operation prior to plating involves some special 
pro! lems, one of which is the removal of the buffing 
compound used to polish the brass castings. 


Too strong a metal cleaner could discolor the 
bra-s, yet ordinary cleaners were not effective. But 
one of the Pennsalt Cleaners was found to be com- 
pletely effective, safe, and ...exceedingly economical. 


Other Pennsylvania Salt Chemical 
Products used in large quantity 
by industry 


Anhydrous Ferric Chloride Carbon Tetrachloride 


Mineral Acids Kryolith Seda Ash 


Caustic Soda Sal Ammoniac Acid-Proof Cements 





By saving time and materials, it saves an average 
of $170.35 per month in the cost of a single metal 
cleaning operation. 


This is but one example of what the Pennsalt 
Cleaners are doing for many industries. They have 
won their place in each plant by doing a better job at 
lower cost. For heavy-duty operations there is 
Orthosil, the original product in this line. For varied 
and extreme requirements there is a series of other 
Pennsalt Cleaners that meet every need with lab- 
oratory precision. 


They all have tremendous dissolving and emulsify- 
ing action; unusual lasting power; and insure quick, 
efficient cleaning. Why not test their savings in your 
own processes? Write Dept. G. Pennsalt Cleaner’ 
Division, Pennsylvania Salt Mfg. Co., Widener 


Building, Phila., Pa. 


PENNSALT 


CLEANERS FOR INDUSTRY 





PENNSYLVANIA SALT 


MANUFACTURING COMPANY 
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In ‘City Gas for Special Atmospheres,” 
C. R. Cine « C. G. SEGELER (Am. Gas 
Assoc.) list the general types of con- 
trolled atmospheres as: partially burned 
gases, cracked hydrocarbon gases, cracked 
ammonia, nitrogen, CO;-free partially 
burned gases, cracked methanol, charcoal 
producer gas, solid protective coatings, 
and vacuum. Purification methods are 
given as: condensation or washing, chem- 
ical purification, adsorption or absorption, 
and refrigeration. 

A series of studies on the effect of burn- 
ing fuel gas with insufficient air for com- 
plete combustion were reported. For a 
given fuel gas it was found that the com- 
position of the product gas was chiefly 
dependent on the air-gas ratio, while at a 
given air-gas ratio the 
primarily 


composition iS 


dependent on the total carbon 


and total hydrogen (either free or com- 
bined) content of the fuel gas. 


Some New Atmospheres 


The development of an atmosphere for 
protection of high carbon steels is dis- 
cussed by J. R. Grer (Westinghouse Elec. 
& Mfg. Co.) in ‘Protective Atmospheres 
for Hardening Steel.’’ This atmosphere is 
produced by the endothermic reaction of 
air and a hydrocarbon fuel in a generator 
containing an electrically heated catalyst. 
The product gas is said to be easily con- 
trollable, by varying the air-fuel ratio, to 
be in equilibrium with any medium- or 
high-carbon steel. This gas is produced in 
a single step and it is said that no drying 
or purification is required before use. The 
term ‘carbon pressure’ is used in this 
paper to mean the carburizing potential of 
an atmosphere and is used to describe the 
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Now A&A NEW ELECTRODE PLANT.... 





TO GIVE YOU BETTER SERVICE 


This entirely new electrode plant, de- 
voted exclusively to the production of 
Murex Heavy Coated Electrodes, is 
now operating at East Chicago, Ind. 


Designed and built expressly for the 
manufacture of arc welding electrodes, 
this up-to-the-minute factory is 
equipped with the most modern facili- 
ties available for the efficient produc- 
tion of electrodes of high quality and 


absolute uniformity. Its operation sup- 





plements that of the original Murex 
plant at Jersey City, N. J., and more 
than doubles the output of Murex. 


Located close to sources of raw ma- 
terials and in the heart of the busy 
mid-western industrial area, the new 
plant with the additional production 
capacity it provides, assures better 
service and more prompt deliveries to 
Murex customers throughout the 
country. 


results obtained with the new atmosphere 

Gaseous carburization is described by Ww. 
A. DarrAH (Continental Ind. En rs.) in 
“Recent Development in Gas Car uriniae 
—the Hypercarb Process.” In this proces 
unmixed city gas or straight natural gas 
is pre-treated at about 1700° F. before 
contacting the material to be carburized 
Thermal circulation is preferable to forced 
circulation and is accomplished by intro. 
ducing the carburizing gas near a hot 
radiant surface which causes the gas to 
rise as it becomes heated. The conditions 
for successful operation are: relatively slow 
and controlled circulation of the carbyr. 
izing atmosphere, controlled pre-treating of 
the atmosphere, and prompt contact of 
the activated atmosphere with the steel 
being treated. 

Various types of carbon cases may be 
produced by varying the point of addi. 
tion of the carburizing gas and the tem. 
perature of operation. The refractory jp 
the carburizing chamber must not contain 
appreciable amounts of iron oxide or car. 
bon will precipitate thereon and cause dis. 
integration of the refractory. 
iron in the form of a 
troublesome. 


However, 
silicate is not 


Effects On Refractories 


In “Effects Upon Furnace Refractories 
of Protective Gases for High Carbon 
Steels,” JOHN H. Loux (Salem Eng. Co.) 
reviews the literature and cites experi- 
mental results on refractory disintegration 
caused by controlled atmospheres. It has 
been found that protective gases for low- 
carbon steels did not cause disintegration 
of fire-brick but protective gases for high- 


carbon steels disintegrated these brick (al- 
though not affecting light refractory brick), 
This disintegration appeared in tem- 
perature range 840°-930° F. and prob- 
ably caused by the deposition of <irbon, 
according to the reaction 2CO = C0). +-C, 


which eventually bursts the brick. 

The deposition of this carbon within 
the brick is catalyzed by some »:\aterial 
which previous work indicated wa. non- 


magnetic iron oxide (Fe.O;), prob.bly in 
the presence of a small amount iron. 
To prevent this firebrick disintegra‘ion a 
reducing firing of the refractory con- 


vert the iron oxide to the magnetic form 
is only partially successful since, if the re- 
fractory subsequently encounters oxidizing 
conditions, the magnetic will largely 
revert to the non-ma , 

A complete solution to the problem is to 
continue the reducing “burn” unti! both 
the iron oxide segregations and the metal- 
lic iron react with the silica in the clay 
to form an inert silicate glass. This Jatter 
treatment produces a firebrick which 1s 
said to be suitable for use with high- 
carbon steel protective atmospheres. 


Tests for Decarb 


Many pertinent practical data anent the 
whole subject of controlled atmospheres 
are contained in a 4-page article by N. K. 
KoEBEL of Lindberg Eng. Co. (‘‘Indus- 
trial Controlled Atmospheres,” Jron Age, 
Vol. 146, Nov. 21, 1940, pp. 33-39; Nov. 
28%, 1940, pp. 40-46; Dec. 5, 1940, pp. 
45-51; Dec. 12, 1940, pp. 48-53). The 
methods used for testing for decarburiza- 
tion are of obvious importance, and in- 
clude hardness tests, photomicrographic 
examination, analysis of consecutive cuts 
and determination of change-in-weight. 

The hardness test is the most common- 
ly used and the easiest to make; although 
it is the least accurate, it can be satisfac- 
tory if intelligently carried out with, say, 
the Rockwell superficial tester. Photom 
crographs do not always give a true Pit 
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To meet toad 
Pe 


fiction needs 


D 


PROCESSES anno PRODUCTS 


Mechanical Production Welding Oxygen — Acetylene — Nitrogen — 
Arc Welding Argon— Neon, and other Atmos- 
pheric Gases 


Gas Pressure Regulators 
Gas Welding & Cutting Apparatus 


Flame Hardening 
Hard-Facing 


Flame Cleaning & Dehydrating & Supplies 

Flame Descaling Gas Welding Rods 

Flame Machine Grooving Gas Cutting Machines 

Machine Gas Cutting Automatic Gas Welding Machines 


Portable Pipe Cutting 
& Beveling Machines 


. Portable Weld Testing Machine 
Wilson Arc Welders 
Arc Welding Electrodes 
Arc Welding Supplies 
National Carbide 
National Carbide Lights 


The extra value available to every Airco customer is the cooperation 
of a highly trained and experienced field engineering department 
which will gladly help you to get the most out of Airco Products. 


AiragReduction 





General Offices: 60 EAST 42nd ST., NEW YORK, N. Y. 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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Examine a Metaline Oilless Bronze Bearing 
after it has been in service a short time and 
here is what you will see: 


METALINE 
WORKS 


A blue-black surface over bearing and shaft, 
produced by the Metaline lubricant, smooth as 
glass, over the entire surface exposed to move- 
ment. Note lower half of illustration. 


The Metaline plugs in the bearing constitute a 
reservoir of lubricant adequate for long normal 
service without replenishing. Wear is at a 
minimum. 


This effective method of overcoming friction 


R. W. RHOADES 

h h ds_ of lications. | ; 

METALINE €0. los. Sirating“suutts Seite beatin es 

Long Island City —— in your plant and products wherever there 
gta Be 


are moving parts. 








| nage is one sure way 
to simplify this and 
other tough jobs: Use 
STUART’S THRED-KUT, the 
cutting oil that solves the 
difficult cutting problems. 
Wide use by government 
armories, arsenals and 
by the aircraft industries 
recommends it! Put 
THRED-KUT to work for 
you Now! You'll save 
time, money and head- 
aches. 

Write ... wire... 
phone for a trial drum. 
There is a Stuart engineer 
to help you on lubrica- 
tion problems, without 
obligation. 

SEND FOR the new Stuart 48 page handbook on Sulphurized cutting 


oils—it contains valuable information for anyone that has metal cutting 
problems. Please request on company letterhead. 


For All Cutting Fluid Problems 


D. A. STUART OIL CO. ~~ 
Chicago, U.S.A. ° LIMITED ° Est. 1865 


«  Worehouses in Ali Principal Metal Working Centers 





use Stuart's 
SOLVOL 


LIQUID CUTTING COMPOUND 
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ture of the total depth of decarburizat; 
they cannot check small carbon Joss 
show the total depth of decarb. A ¢ 
plete picture is, however, given by taki 
consecutive cuts from a previously-analyzed 
and treated specimen and analyzing each 
set of turnings for carbon until the car 
bon content of the original piece is reached, 

Also very accurate, and convenient and 
easy to make, is the “loss-in-weight” test 
in which the steel sample is weighed in 
grams to the 4th decimal place, heat treated 
in the atmosphere under test, and re. 
weighed. Any loss in weight is due to loss 
in carbon. Using a %-1 in. diam. sample 
1 in. long, the theoretical allowable loss. 
in-weight limit for any steel may be set at 
0.00020 gm./cm.", although the practical 
limit will depend on the thickness of Piece 
and its carbon content. 


on; 
or 
m- 


Evaluation of Atmospheres 


The most common basis for atmospheres 
is combustion of air and fuel gas mixtures 
with control of product composition 
through air-gas ratio control. .Such atmos. 
pheres can not be used for decarb-free 
heat treatment of high-carbon and _ tool 
steels unless slight scaling can be per. 
mitted. In any case there is usually only 
one air-gas ratio setting that can be ap. 
plied, and this is useful only for a lim. 
ited number of steels; a small excess 
(2-5%) of oxygen is essential. The most 
common mistake with air-gas ratio control 
is to use a setting that assures scale-free 
hardening; under such conditions decar- 
burization will almost certainly occur. 

‘“Reducing’’ atmospheres, high carbon 
monoxide, are used with high speed 
steels, however, and the soft skin formed 
ground off before placing the tool in 
service. Such steels decarburize at tem- 
peratures as low as 1350°F., ; there- 
fore pre-heating atmospheres are also im- 
portant. One non-decarburizing practice 


for high speed steels is to heat them with 
a ‘carbon block’’ in a silicon carbide 
muffle; the average life of the block at 


2350° F. is 2-3 days’ continuous use. 


Carbon monoxide-nitrogen mix‘ures are 
ideal for heat treating any type of steel 
regardless of temperature or pcriod of 
treatment, provided the gas is free of tat- 


bon dioxide, hydrogen or water vapor. 
Also, a highly-processed pure nitrogen is 
available, produced by an_ ingenious 
method involving perfect combustion and 
removal of carbon dioxide and watet 
vapor. The initial cost of a nitrogen gen- 
erator is $4000-$5500 for producing 300- 
500 ft.’ of nitrogen/hr. 

To produce an inexpensive gas low im 
carbon dioxide, a method has been devel- 
oped for double-cracking city, mixed of 
natural gas, and then carefully removing 
water vapor. One of the greatest com 
tributions so far to the production of fool 
proof atmospheres has been charcoal get 
erator gas and its combination with othet 
gases. 

Pure hydrogen or hydrogen-nitrogen 
atmospheres have been used very little for 
high-carbon and tool steels because 
are too decarburizing, unless they are 
purified and completely dried, and kept 
dry in the furnace. With proper furnace 
“design, as in one commercial furnace, 4 
75% hydrogen, 25% nitrogen mixture can 
be used for treating high-carbon, high 
chromium tool steels without decarburiza- 
tion, carburization or scaling. 

The trends in controlled atmospheres 
are stated to be toward the use of char- 
coal generator gas mixtures with other 
gases: and toward the cracking of anhy- 
drous ammonia to give dry hydrogen-nitto- 
gen mixtures, with the use of a s 


furnace for the mixture. 
E. E. Slowter + VSP (28) 
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Annealing is frequently the final touch at the point where the 
material becomes a finished product. All the investment in material 
and labor is at stake as well as the manufacturer's reputation with 
his customers. 

The advance in the art of annealing has been marked by many 
improvements on the part of the furnace manufacturers, a few of 
which are illustrated on this page. 

A smooth, continuous and reliable air supply under perfect 
control is a vital necessity. In all cases, perfect control of tempera- 
tures and a critical timing factor of both heating and cooling are 
involved. 


These are some of the reasons why equipment manufacturers 
prefer Spencer Turbos. 


ASK YOUR MANUFACTURER FOR THE SPENCER TURBO BULLETINS 
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ANNEALING FURNACE, CONTINENTAL ROLL & STEEL FOUNDRY CO 


NORMALIZING FURNACE, STANDARD FUEL ENGINEERING COMPANY 


SPENCER TURBO COMPRESSORS 


HARTFORD 35 TO 20,000 CU. FT. 44 TO 300 H.P. 8 OZ.TO 5 LBS. 





THE SPENCER TURBINE COMPANY - HARTFORD, CONNECTICUT 
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HIGH FREQUENCY HEAT BY 
LEPEL CONVERTERS 


See us at our Booth Z-224—for information on our many 
new developments in Heat Treating methods and 
Heavy Duty High Power Equipment. 


Exclusive representatives in the United States and Canada of our equipment in the 


Hardening field—The Ohio Crankshaft Co., Cleveland, Ohio. 


LEPEL 


High Frequency Laboratories Inc. 
39 West 60th Street, New York, N. Y. 

















WHY NOT BE SURE YOUR GAS IS DRY? 


Years of useful service prove that when you want dry gas you 
get it with LECTRODRYER. Dew points as low as minus 60 de- 
grees C. and even lower are readily obtained and maintained con- 
tinuously and dependably. LECTRODRYER uses activated alumina 
system of drying, making possible efficient drying for years with- 
out noticeable deterioration or loss of efficiency. No replacement 
of material or regular overhauling is required. 


Write for further information. 


PITTSBURGH LECTRODRYER 





CORPORATION 


32ND $T. & ALLEGHENY RIVER PITTSBURGH, PA. 
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Flame Hardening of Machine Parts 


“Tue Propuction FLAME Harpentineg 
or Macuine Parts.” JoHN Erier & 
P. H. Tomiinson (Farrel-Birmingham 
Co., Inc.) Welding J., N. Y., Vol. 19 
Oct. 1940, pp. 705-709. Descriptive. 


Flame hardening is used at Farrel-Bir. 
mingham for parts made from steel] forg- 
ings, rolled stock, steel castings and Mee. 
hanite iron. The carbon ranges in the 
steels are 0.35 to 0.70% C, with manga- 
nese range held within close limits. For 
steel castings, the general specifications age 
for 0.55% C max. with 0.80% Mn max. 
Alloy steels are used only when special core 
properties are required for impact strength 
in service. Gray irons with 0.60% C (com. 
bined) min. are easily hardened, and Mee. 
hanite is considered to be the ideal cast 
iron. 


Before flame hardening it is essential to 
relieve stresses by heating to above 1299° 
F. On castings no repair welds should be 
made on the surfaces to be flame-hardened 
because the weld produces a soft area and 
causes cracking where it joins the base 
metal. 

Standards for setting up operating con- 
ditions for definite case depth and hardness 
for a given material are determined by 


hardening sections of a ring 17 in. OD, 
15 in. I.D. and 1 in. thick under vary- 
ing conditions of speed of flame-travel, 
etc. The sections are broken and exam- 
ined for case depth and hardness, and a 
curve is then plotted for case depth and 


hardness vs. speed, and the region of lower 
speed where grain growth occurs is mapped 


out. Four methods of reducing or elimin- 
ating distortion, used either singly or in 
combination, are employed. 

The opinion is that if the nching 
temperature ahead of the quenching jets 
could be determined, more accurate stand- 
ardization would be possible. Some disad- 


vantages of the flame hardening method 
are noted, such as a higher cost than for 
complete hardening of small parts, bad dis- 
tortion of thin strip, danger of cracking 
where thin and thick sections meet, or over 
cored and drilled holes too close to the 
edge. Many advantages are listed and the 
varied applications are detailed in text and 
in photos. WB (2a) 


Cold Trimming Drop Forgings 


‘“‘Notes on Cotp TrimMING Drop Fore- 


incs.” James R, Tuartn’ (General 

Metals Corp.) Heat Treating & Forging, 

Vol. 26, Nov. 1940, pp. 531-533. 
Practical. 


Cold trimming is best for small light- 
weight forgings where there is danger of 
distortion if they are hot-trimmed. With 
high-carbon or alloy steels, normalizing of 
annealing usually precedes the cold trim- 
ming operation. Heat - resisting steels 
should be hot-trimmed and re-struck when- 
ever possible. If such forgings must 
cold-trimmed, they must always be an- 
nealed or normalized. 


In trimming, the punch enters the metal 
for a considerable depth before fracture fe- 
fults. The depth of penetration for low- 
carbon steel may be as much as 50% of 
the flash thickness before failure occufs. 
Cold - working, however, decreases the 
depth of penetration and increases the 
shear resistance. If the low-carbon steel 
be cold-worked, the depth of penetration 
may drop to 37% of flash thickness and 
the shear resistance may increase from 
35,000 to 44,000 Ibs./in.2 Cold-working 
of the metal at the flash line will mate 
rially increase the power necessary to ff 
sult in fracture. Cold-working at the trim 
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MEET YOUR SCHEDULES 


“AMERICANS” will give you dependable 
day and night service on production opera- 
tion. They are built to “take it.” With 

-_4B1218 HIGH SPEED FURNACE them you obtain temperature uniformity 

with Atmospheric Control and Air Operated Door. and quality control at the same time reduc- 

ing your rejections. You can work to closer 

limits of accuracy with protection from de- 

“AMERICAN” Electric Preheating Furnaces carburization, scaling, and burning. Your 

have the same type atmospheric control. Use a operating expense will be less and your 

matched pair of preheat and high speed and me t duced 

achieve maximum results. a ae 
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Write today for price and delivery. 
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line is usually due to poorly-fhtted trim- 
mers and punches. 

With proper clearance between punch 
and blades, the forging will trim without 
any secondary shear marks and protruding 
flash, and with a minimum amount of 
press pressure. For mild steel forgings 
with \4-in. flash, steel having a 30% pene- 
tration and tools having a clearance of 10% 
of the flash thickness, the trimming pres- 
sure would be about 44,500 Ibs./in.~ If 
the clearance be reduced to 3% of the 
flash thickness, the pressure will increase 
to about 47,000 Ibs./in.* Dull, rounded or 
chipped cutting-edges will increase the 
working pressure as much as 15%. 

There is a difference of opinion regard- 
ing the correct amount of clearance. Some 
hold that the total clearance should be 1O% 


of the flash thickness tor mild steels, 12% 
for medium-carbon steels, and 5% for 
brass. Others assert that the clearance 
should be expressed in a relation propor- 
tionate to the ductility of metal as shown 
by reduction in area in a tensile test or 
percentage reduction in thickness before 
failure in shear. It is known that as clear- 
ance increases, the pressure falls, bending 
tendency increases, secondary shearing de- 
creases, and spreading actions occurring 
during plastic deformation decrease. 

In trimming austenitic steels at least 
twice as much power is required as for mild 
steels. Therefore, trimmer blades for these 
forgings must be sharp and closely ad 
justed, or the metal will bend over and 
work-harden before actual trimming begins. 


These forgings must have their flash almost 








ALTER EGO: Literally ‘‘ one’s other self’’—the still, small voice 
that questions, inspires and corrects our conscious action. 


ALTER EGO: So you’re aiming to let smooth 
appearance, alone, sway your judgment 
of a weld? 

But you'll have to admit this new 

rod gives a good-looking weld. 
ALTER EGO: Since when has physiognomy 
become the lone true measure of character? 
The effect of swell appearance, whether 
animal, vegetable or mineral, is only to 
set up conjecture. 

Like the old story which ends 

“Yes—-but can she cook?”’ 


ALTER EGO: Precisely! Let’s strive first for 
sound, substantial values in the welds 
Copyright 1941, The Lincoln Electric Co. 


we make. Then when we get those rich 
qualities, plus the glamour of smooth 
appearance, we’ve got something! 


Don’t we have that in‘‘Fleetweld?’”’ 


ALTER EGO: Sure we have! Want to double- 
check? 


* * * 


LINCOLN SUGGESTS: How can you (and 
your “Alter Ego’’) verify your hunches that 
**Fleetweld”’ costs less per pound deposited ... 
that it’s faster and gives stronger, smoother 
welds? On Page 5 of the new “ Weldirectory” 
(gratis) you'll find a 30-Point Check Chart to 
guide you in making a thorough investigation of 
electrodes. A post card request will bring it 
promptly. 


LINCOLN oo \ELD “Ake WELDING ™ UNCOLN ELECTRIC COMPANY 


Largest 


Manufacturers of Arc 





Welding Equipment in the World 





completely penetrated; they do not break 
off. Shearing or grinding the face of the 
trimming dies at an angle reduces the 
amount of work required, depending on 
shear depth. With sheared trimming dies 
the pressure builds up slowly and the final 
release becomes more gradual and without 
severe shock to press and tools. 

In case of thin forgings having a large 
area, the shear must be in the dies so ag to 
leave the trimmed section flat. Shear must 
be properly balanced so there will be no 
side thrust tending to make the die creep 
and reduce the clearance on one side os 
perhaps deflect the punch. Charts show ge. 
quired pressures to cold trim forgings of 
different materials and the effect of trim. 
mer die shear on pressures required to 
trim 18-8 stainless and S.A.E. 1040 steels 
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Hydrogen and Weld-Cracking 


“DEFECTS IN WELD METAL aNp 

HypRoGEN IN STEEL.” C. A. Zaprrr 

& C. E. Stms (Battelle Memorial Inst.) 

Welding J., N. Y., Vol. 19, Oct. 1940, 
pp. 377-395. Research. 


Hydrogen may cause cracking in welds 


just as it does flakes and fissuring in forged 
and rolled steels. The reaction of hydrogen 
with carbon in steel to form high methane 


(CH,) pressures is postulated a source 
of internal stress causing cracking 


The origin of hydrogen welding 
may be from gases generat in the 
combustion of cellulosic porti of the 
electrode coating, and from decomposition 
of atmospheric moisture in tl rc. The 
diffusion of atomic hydrogen its col- 
lection at discontinuities and $ causes 
high pressures of molecular rogen to 
exist. Relief of this stress comes through 
enlargement of the local storage space i 
hydrogen—the “fish eyes” fam iiar to all 
welders. The bright, silvery sh eye” 
fracture surface was duplicated the au- 
thors by cathodically loading s samples 
with hydrogen and rupturing tl! ecimens. 

Peening of welds is regarded as bene- 
ficial in removing molecular hydrogen pres- 
ent in rifts and blowholes in welds, and 
the optimum temperatures for ning are 


considered to be between 200° and 750° F. 

Data are presented on the effects of dry- 
ing the electrode coating, of ordinary stor- 
age and of welding with the electrode sur- 
rounded by wet steam. The dried rod pro- 
duced weld metal of the highest strength 
and ductility while the last 2 conditions 
gave approximately equal results. Another 
set of tests of welds made in dry weather 
and in rainy weather indicate that when the 
specimens were not permitted to age (by 
being kept at dry-ice temperature) the 
welds made in wet weather had somewhat 
lower strength and ductility; when aged 
for 2 weeks at room temperature, however, 
the reverse was found. Effusion of hydro- 
gen from weld metal may take place slowly 
over a period of time at room temperature, 
thus increasing the ductility and strength. 


Another series of tests surveys the ef- 
fect of annealing temperature and time of 
the removal of hydrogen at temperatures © 
225° to 1470° F., and times of %4 to 50 
hrs. depending on the annealing tempera 
ture. Temperatures of 225° F. to about 
1100° F. appear to remove hydrogen, 4 
shown in values obtained for strength an 
ductility of weld metal. The optimum a0- 
nealing temperature of 1110° F. for 15 
min. is recommended with slow cooling © 
remove the hydrogen dissolved in the steel 
at the annealing temperature. WB (2a) 
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WHEN the Du Pont chemists work on your 
problem, they draw from a mass of experience — 
the accumulated knowledge of 139 years. You 
profit because your problem is in the hands of 
competent chemists. 


Problems of the process industries involving the 


, profitable use of chemicals are problems to be 
: solved when they come to the Du Pont research 
’ A . 

laboratories. Du Pont chemists can and often 
; have prevented costly mistakes or made sugges- 
y 

n QU POND 

f E. |. bu Pont pt Nemours & Company 

0 incorporated R & Hi 

- The R. & H. Chemicals Dept. . 
Viethendennatic ail CYANEGG* (SODIUM CYANIDE 96% MIN. . 
j DISTRICT SALES OFFICES: 

“ Baltimore, Boston, Charlotte, Chicago, 

5 Cleveland, Detroit, Kansas City, Newark, 

j Pittsburgh, San Francisco & El Monte, Cal. 
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HERE’S WHAT THIS MEANS TO YOU... 


CYANIDE CHLORIDE MIXTURES, 75% AND 45% ® 








tions that have helped industry to speed up pro- 


duction, to produce better products at lower cost. 


The Du Pont man and the organization he repre- 
sents ... both of them are at your service... 
both are ready to help you on any problem in- 
volving chemicals. Don’t brush it aside because 
you feel it’s too small for us to bother with it. 
Let us have it. We won’t brush it aside. We'll 
work with you and do all that is possible to find 


a solution. 


CHEMICALS for. Steel Treating 


POTASSIUM CYANIDE 


ACCELERATED SALT ® 


CARBURIZING SALT 


HEAT TREATING SALTS 


Welded Pipe Fittings 


“INVESTIGATION OF Gas AND Arc FILLET 
Wexvs tn Pripinc.” I. H. Cartson & 
E.R. Seastoom (Crane Co.) Welding J., 

N. Y., Vol. 19, Nov. 1940, pp. 846- 

854. Investigation. 

Previous codes for piping placed restric- 
tions on fillet welded piping, which did 
not check with the properties that could 
be obtained for the joint when properly 
made. Part of the uncertainty associated 
with this type of joint was due to the 
adaptation of a massive screwed type fit- 
ting to use in the joint with thinner walled 
pipe. Redesign of the fitting for fillet 
welding has resulted in balancing the 
masses involved to give uniform heat dis- 
tribution, assurance of penetration without 








burning, through the need for less weld 
metal and saving in time of operation. 

Welds were made with the oxyacetylene 
torch using a single pass; arc welds were 
made in 2 passes. Smoother fillet welds 
could be made with the oxyacetylene 
torch, particularly on sizes of pipe below 1 
in. The contour of the weld appears to 
be most critical in relation to the endur- 
ance limit of the fillet-welded pipe, and 
thus gas welds, because of their smoother 
contour, have a fatigue life double that 
of arc welds for the same stress. A 30 
approach angle in the gas welds increased 
the fatigue life 20% over that for a 45 
angle. 

Both arc and gas welds in extra-strong 
grade “A” pipe lasted 17 times longer 





What is THE KESTER 
SOLDER-PRESCRIPTION 


SER VICE? 


Here is a sound approach to a basic production problem—one that may be causing 


difficulty in your business right now! 


The problem is to find the right solder for each metal-joining operation. 

This means the solder alloy must be right for the metals or alloys with which it 
unites; the solder-flux must “be the right type, right strength and right amount to clean 
the work thoroughly without damaging it; and, finally, the solder strand-size and core-size 


must be conveniently proportioned for easy handling. 
These four elements, underscored above 





must be scientifically determined by someone 


who knows the answers. The men who operate the Kester Solder-Prescription Service are 
qualified. They draw on 44 years of soldering experience. At their disposal are: 
100 different solder alloys 
10 different solder fluxes 
80 different solder strand sizes 
4 different solder core sizes 


The combinations are almost endless—so if you're after the best possible soldering 


results, let Kester prescribe the solders. 


Mail a detailed description of your metal-working problems to the address below, and 
you will promptly receive your Kester Solder Prescription. 


You incur no obligation in making use of this service. 
The Symbol of Kester Solder-Prescription Service. 


KESTER SOLDER COMPANY 


4219 Wrightwood Avenue 
+ 


Chicago, Illinois 


K Eastern Plant: Newark, N. J. 


Canadian Plant: Brantford, Ont. 


KESTER CORED SOLDERS 
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than screwed joints in the same pipe and 
23 times longer than grade “B” pipe. Jp 
the bursting tests the gas-welded pi 

usually broke well outside of the heat- 
affected zone, thus indicating the heat. 
affected zone as non-critical for the material 
tested. The conclusion is that fillet welds 
display excellent strength characteristics 
and can safely be employed in the same 
manner as butt welds, without any fe. 
strictions as to pressure and temperature 


Aging to Improve Acetylene Welds 


“IMPROVING DucTILITy oF Oxy-Acety. 
LENE Wetps sy Aocinc.”’ J. R. Daw. 
son & A. R. LytTLe (Union Carbide 
& Carbon Res. Labs., Inc.) Pape r, Am. 
Welding Soc., Oct. 1940 meeting 


The ductility of oxyacetylene weld metal 
can be materially improved by treatment at 
lower temperatures than are ordinarily em. 
ployed for annealing welds. Such “accel. 
erated aging’’ treatments, especially at tem- 
peratures between 225° and 575° F. are 
of particular value in raising the elonga- 
tion value of multilayer welds in plates of 
more than Y-in. thickness. 

Oxyacetylene welds, when heated 24-72 
hrs. at 225° F., or for 1 hr. at 575°F, 
are improved 30-50% in the value for 
percentage elongation, with corr ponding 


improvement in reduction of area. This 
improvement is obtained both in single. 
pass and multi-pass welds. Welds in low 
alloy steels containing chromium, molyb- 


denum, nickel, copper up to about 0.64%, 
and manganese up to about 1.36%. are im- 


proved in ductility. In the case of welds 
made with the chromium-conta g rods 
the aging takes place in 1 hr less at 
temperature of 575° F. while a ‘ong pe- 
riod at 225° F. is required to give the same 
result. 

The improvement in ductility ears to 


be even greater as a result of the !ow tem- 
perature treatments than is securc:! by the 
commonly used 1200° F. stress-relicf treat 
ment. The values for yield point and ten- 
sile strength in the tension tests and the 
results in hardness and impact tests were 
insignificantly affected by the itments. 
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Galvanizing Various Steels 


“GALVANIZING CHARACTERISTICS or Dtr- 
FERENT Types or STEEL.”’ Rosert W. 
Sanvettn (Atlantic Steel Co.) Wire & 
Wire Products, Vol. 15, Nov. 1940, pp. 
655-676; Dec. 1940, pp. 721-749; Vol. 
16, Jan. 1941, pp. 28-35. Unusually com- 
prehensive investigation 


The lasting quality of a hot-dip galvan- 
ized coating is necessarily based on its 
thickness or weight, its tenacity or adher- 
ence to the steel base, and its appearance. 
But the ideal coating—a heavy adherent, 
bright, smooth, spangled layer—is not read- 
ily achieved, chiefly because of faulty gal- 
vanizing technique and incorrect choice 0 
basis-steel composition. The effects of com- 
position, revealed and correlated in this 
jnvestigation, are shown to be positive an 
complicated. 

A review of the literature indicates that 
most of the previous work, much of it 
contradictory, was concerned with the 0c 
currence of the so-called “gray sheet.” This 
undesirable finish has been variously at- 
tributed to hydrogen escape, porosity, Over 
oxidation of the steel, impurities in the 
zinc bath, slag inclusions, and formation 
of a complete alloy layer extending to the 
outer surface of the coating. 

In the present work, 72 steels were pre 
pared and studied, compositions being vat 
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ied through ferro-alloy or pure-metal addi- 
tions to the ingot mold as each heat was 
poured. Square-section smooth samples 
were then cut from the rolled 114-in. bil- 
let, ground to a high polish, and galvan- 
ized 72 at a time for controlled time 
periods after cleaning, pickling, fluxing, 
draining and drying. 

The presence of phosphorus or silicon, 
or both, is most important in affecting the 
appearance of the coating. At short im- 
mersion times (30 sec.) fairly large 
amounts of these elements produce gray 
coatings. Longer immersion times may re- 
sult in bright coatings, but the latter are 
most readily obtained by using low-silicon, 
low-phosphorus steel. Increased titanium 
and particularly aluminum tend to increase 
the aepeaerss| tendency at long immer- 
sions. 


—_—— - _ SS 


you CAN SPEED-UP 


PRODUCTION WITH.. 
“THE MINUTE MEN OF METAL JOINING Bg 







Silicon and phosphorus therefore affect 
also the coating adherence, since spangled 
coatings are more tenacious than “gray.” 
Phosphorus contents lower than 0.040% 
P, however, are harmless, and even some- 
what higher contents can be tolerated if 
high silicon also is present. 

Coating weights also were most pro- 
foundly affected by silicon and phosphorus. 
Silicon has 2 effects, depending on the state 
of oxidation of the steel. In silicon-killed 
steels, extra silicon over the residual 0.10- 
0.15% Si tend to decrease coating weight; 
in low-silicon steels, the effect of initial 
additions of silicon is to imcrease the 
coating weight, although still higher sili- 
con causes a dropping off. 

In silicon-killed steels, increased phos- 
phorus decreases coating weights; in low- 
silicon steels, phosphorus increases coating 
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Top brazing speed is assured when you 
use Sil-Fos and Easy-Flo because: — 
(1) They are the fastest acting braz- 
ing alloys; (2) They have the lowest 
working temperature of any alloys 
capable of making high strength joints. 





And with this top speed you get relia- 
bility in the finished joints. 


It’s the combination of speed with 
reliability that accounts for the tons of 
Sil-Fos and Easy-Flo used every year 
on air conditioning equipment, air- 
planes, motor vehicles, ships, tanks, 
firearms, heating units, refrigeration, 
electrical equipment, piping and tubing 
and many other products. 


Try Sil-Fos or Easy-Flo on one job in 
your plant. Pick one that is holding 
back production or one where rejects 
are high. We'll be glad to cooperate. 
Write for full details—ask for Bulletins 
MA-5, 9 and 10. 
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weights tremendously, particularly fo, 
long immersions. For a given silicon cop. 
tent, increased phosphorus decreases coat. 
ing weight; for a given phosphorus cop. 
tent, the lowest coating weights are found 
in the range of 0.20-0.30% Si. Increase 
in aluminum content effected a marked de. 
crease in coating weight, particularly after 
long immersions. 


Microstructurally, increase in silicon cop. 
tent produced coatings consisting of jron. 
zinc alloys; the low-total-thickness range 
for silicon (0.20-0.30% Si) coincided with 
the maximum thickness of inner-alloy layer 
In all the steels a marked increase in the 
thickness of the inner-alloy layer was al. 
ways accompanied by a decrease in total. 
coating thickness and by a pronounced tep. 
dency for bright galvanizing at long jm. 
mersion times. 


Galvanizing tests made on wire and on 
bars drawn from commercial heats of steel 
indicated the effects of composition to he 
somewhat different than on the square-sec- 
tioned samples. Increased silicon aided 
very materially in improving coating ad. 
herence. By the use of steel containing 
over 0.15% Si the coatings could be 
water-quenched without ill effects, with 
consequent enhancement of brightness, 

EPP (2a) 


Pickling Stainless Stee! 


“PICKLING OF STAINLESS STEEL.”’ Louis 

F, Loutrer, Jr. (Monsanto Chemical 

Co.) Metal Finishing, Vol. 38, Dec. 
1940, pp. 645-646. Descripti, 


Mill scale and oxidation from annealing, 
soldering, welding, etc. on stain!css steel 


present a difficult pickling probi:m, since 
the scale (oxides of chromium, ‘ron and 
nickel) is tenacious and extremcly resis- 
tant to acid attack. Ordinary acid mixtures 
strong enough to remove the scalc usually 
attack the metal in the process, |caving it 


etched and rough. 


Some success has been achieve:! with a 
mixture of 20% nitric acid of 38 Bé and 


2% commercial hydrofluoric acid. The 
hydrofluoric acid is the active oxide sol- 
vent, while the nitric acid aided in this, 
but also passivates the underlying metal 


against attack by the hydrofluoric acid. 
However, the hydrofluoric acid is rapidly 
volatilized from this bath and control is 
difficult. Also, the fume hazard is great, 
and is accentuated by fumes of nitric oxide 
also given off. 

Recent work has developed a new 
method of pickling 18/8 stainless that 
overcomes these disadvantages. The bs 
consists of ferric sulphate in conjunction 
with hydrofluoric acid; the ferric sulphate 
is a good passivator and in addition com- 
bines with hydrofluoric acid to form the 
non-volatile ferric fluoride, which aids im 
the scale removal. No fumes are evolved. 


The exact amounts of ferric sulphate 
(‘‘Ferrisul”, 90% ferric sulphate, is used) 
and hydrofluoric acid in the pickling bath 
are varied according to the condition of the 
stainless steel and the type of scale. Hot 
‘olled sheet is pickled for 10-20 min. in 
8% Ferrisul, 2% HF; cold-rolled sheet for 
5-15 min. in 6% Ferrisul, 1.5% HF; bars 
and wire for 10-40 min. in 6% Ferrisul, 
2% HF; tubing for 20-60 min. in 10% 
Ferrisul, 3% HF; and cold-rolled strip for 
1-4 min. in 12% Ferrisul, 2% HF—all at 
160°-180° F. 

These treatments produce an unetched, 
white, matte, chemically passivated surface, 
smoother than could formerly be obtained. 
Substantial savings accrue, too, throw 
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Heat treatment of metals 
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ofFERS (Peak ~ PERFORMANCE 
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PRECISION PRODUCTION 
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AA and A-1 priority orders receive proper attention al- 
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Savings in metal; the ferric sulphate-hydro- 
fluoric acid baths remove between 1 and 
3 Ibs. of metal per ton after scale removal, 
as compared with 5-15 lbs./ton by other 
methods. FPP (2a) 


Furnace-Brazing Carbide Tools 


“BRaziInG CarspipE Toots.” Wma. S. 
MORSE ( Morse Tool Co. ) Ind Uas, V l. 
20, Jan. 1941, p. 11. Practical. 


Cementing of carbide tips to tool shanks 
has been a generally retarding factor with 
respect to mass production. Not only must 
a perfectly clean surface be obtained for 
brazing, but shank decarburization must 
be avoided; before controlled atmospheres 
were available, tedious hand-fluxing of the 


Let ds help you obtain it! 






R. G. HESS E. F. BURKE J. E. FIGNER 
92 Liberty St. 4614 Prospect 6388 Penn Ave. 
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CURTAIN 


entire tool followed by careful grinding- 
off of flux and excess brazing alloy were 
necessary. 

The author's company is now using for 
this purpose a semi-continuous Surface 
Combustion gas-fired furnace employing an 
atmosphere (‘‘Char-Mo”’) of nitrogen and 
carbon monoxide produced from charcoal 
in a self-contained generator. The furnace 
has 3 zones—one for pre-heat, a second for 
brazing, and a third for cooling—with the 
protective atmosphere introduced into all 
three. 

Tools are placed on open trays and 
manually pushed through the furnace, 
which brazes 2,000 pieces per 16 hrs. The 
cycle is 114 hrs.—15 min. preheat, 5 min. 
brazing and 70 min. cooling. The direct 
production cost of the atmosphere on this 





When you requisition a ‘Certain Curtain’’ furnace, you purchase CERTAINTY 
of results in your tool and die heat-treating. Because of exclusive, superior fea- 
tures, these furnaces do the outstanding job in the controlled atmosphere field. 
Demand for them is very active, but with the greatly increased capacity of our 
new plant we are able to schedule current orders for good delivery. Today— 


more than ever before—is a time industry needs heat-treating CERTAINTY. 





C. I. HAYES, INC., EST. 1905, PROVIDENCE, R. I. | 


C. A. HOOKER 
202 Forest Ave. 
Royal Oak, Mich. 


W.G.PRAED OTTO P. KASSATZ CO. 
4939 N.Talman 83 Whittier Place 
Ave., Chicago Indianapolis 


basis is $1.12/1,000 pieces—the cost of * 
the 50 Ibs. of charcoal used in 16 hye ‘ 
FPP (2a) . 
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Welding Copper Sheet 


“WELDING SHEET Copper.” A, J, T. 
Eyes. Sheet Metal Inds., Vol. 14 Oct. 
1940, pp. 1109-1110. Practical. 


Oxy-acetylene welded joints in copper are 
claimed to be far superior to brazed of 
riveted joints. Precautions must be taken 
that the molten copper does not absosh 
oxygen, hydrogen and other gases, as the 
joint would then be weak. The usual prac- 
tice is to incorporate deoxidizers jin the 
welding rod and to use deoxidized copper 
sheet. It is well to specify copper com- 
pletely deoxidized with silicon, and with a 
residue of 0.05-0.15% Si to compensate fog 
loss of the latter in welding. 


The metal near the proposed joint should 
be as clean as possible before the weldin 
is started. Allowance should be made for 
the large expansion of copper on heating: 
the exact amount depends on the size of 
sheet, the speed of welding, etc. Good 
welds are obtained only if the blowpipe 
constantly maintains a neutral flame, which 
prevents oxidation and decreases the absorp. 
tion of gas. 


Pre-heating is necessary only when weld- 
ing large sections, to save gas and the time 
of actual welding. The welded joint natu- 
rally has the strength only of cast copper, 
but this can be increased by cold hammer- 
ing over the area of the weld. Annealing 
is desirable after hammering as it not only 
improves the ductility and workability but 
acts also as a stress relieving treatment 
(usual temperature, 1200°F.) 'ZB (2b) 





Welding Nickel Alloy; 


“WeLpInG NICKEL AND Its A .. 
REVIEW OF THE LITERATURE 1 AN. l,. 
1940."’ W. SpraraGeEn & G. F.. Craus- 
sEN. Welding J., N. Y., Vol. i9, Nov. 
1940, pp. 441s-464s. Review of weld- 
ing, brazing and _ soldering ethods, 


with 237 references 


For wrought nickel the welding pro- 
cedures are nearly the same as for Monel 
and are not radically different from those 
for mild steel. Sheet as thin as 0.016 in. 
and as thick as 3/16 in. has been oxy- 
acetylene welded. A _ slightly reducing 
flame is preferred with tip one size larger 
than for steel in order to provide a soft, 
low-velocity flame with minimum agita- 
tion of weld puddle. No flux is used, 
hence the weld puddle is more sluggish 
than for Memel where a flux is used. 
welding quality of nickel filler rods has 
been improved by additions of manganese, 
magnesium, lithium and titanium. 


Good arc butt welds (lower limit 0.037 
in. thick), are made with heavily-coated 
electrodes, in which the core rod con- 
tains 44% Ti and some magnesium to fe 
duce porosity. Other successful welding 
methods are atomic hydrogen, spot, seam, 
resistance, butt and flash welding. For 
repairing nickel casting defects, a preheat 
of 1200° F. and a 75-90° Vee is requir 
for oxyacetylene welding; arc welding fe 
quires no preheat but must be stress 
relieved. Good silver-brazed joints aft 
made with alloys containing 50% Ag, 18 
Cd, 16.5 Zn, 15.5 Cu and 50% Ag, 34 
Cu, 16 Zn. 


For Monel, the procedures are much the 
same as for nickel except for such de 
tails as the use of flux with Monel (equal 
parts of borax and boric acid to form 4 
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18 asax INDUCTION FURNACES 


MAKE Uniform BLADES 


THE GILLETTE SAFETY RAZOR CO. AT BOSTON 
uses 18 Ajax-Northrup High Frequency Furnaces in 
the continuous strip heat treating machines shown 
above. 

Because of the quick and accurate temperature 
control, uniform optimum heat treating is obtained. 
The heat control is automatic and cost of operation 
is less than with fuel. 

It's a typical example of the way Ajax-Northrup 
Furnaces fit into the production line. Ask for the 
facts. 


AJAX-NORTHRUP MELTING FURNACE CAPACITIES: ONE OUNCE TO EIGHT TONS 

















saturated solution in alcohol); a special 
filler rod containing silicon has been used 
without flux and with a neutral flame for 
welding acid-service equipment. For arc 
welding, reversed polarity and heavily 
coated electrodes, the core rods of which 
contain 2% Al to deoxidize the weld 
puddle and eliminate porosity, are used. 


WB (2b) 


Bright Plating and Alloy Plating 
A Composite 


Two plating developments that have 
been increasingly applied in recent years 
and whose future seems “‘bright’” indeed 
are the commercial production of bright 
electroplates and the preparation of alloy 
coatings. The two are to some degree 


related, since many of the bright nickel 
baths really produce ‘alloy’ plates. 
Separately, bright plating offers great pos- 
sibilities for the metallurgical design or 
process engineer in providing lustrous 
electroplated metals without the extra cost 
and trouble of buffing, and the use of alloy 
plating allows flexibility in the choice of 
decorative electroplates, gives better cor- 
rosion protection than single metals in 
some cases and provides new types of 
engineering materials, particularly alloy- 
plated bearings. 


Bright Plating 


A general description of modern bright 
plating methods is given by Jos. B. Kusn- 
NER (“Modern Bright Plating,” Metal 
Progress, Vol. 38, Dec. 1940, pp. 781- 
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And individual castings can range from a few ounces to several tons 
in weight. They can be obtained rough or machine finished. They 
can be made to your pattern or we can make the patterns for you. 


In short Duraloy’s service on these vitally important chrome-iron and 


chrome-nickel castings—both static and centrifugal—is as ccnplete 


and experienced as can be found anywhere. Commercial production 


on static castings dates back to 1922; on centrifugal castings back 


to 1931—both pioneering dates. 


THE DURALOY COMPANY 


Office and Plant: Scottdale, Pa. 
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The Duraloy Co. of Detroit Coffin & Smith 
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783). There are 5 or 6 commercial 
methods in use today, falling into 2 gen 
eral classes: (a) processes using organic 
addition agents solely, and (b) processes 
that use other metals as well as organic 
agents. 


The outstanding example of bright plat. 
ing is nickel, and practice with this metal 
serves excellently for general illustration 
The organic compounds used are generally 
sulphonated napthols. An _ exception nd 
this is the process involving the co-deposj. 
tion of cobalt in the presence of formates 
and formaldehyde. Almost all bright plat. 
ing baths contain surface tension depress. 
ants, which help reduce pitting to a mini. 
mum by preventing the adherence of gas 
bubbles and foreign matter to the cathode 
surface. 


For nickel, the basic solution used js 
the hot (85°-165° F.) Watts type bath 
usually operated between pH of 2 and 45 
at relatively high current densities (20. 
120 amps./ft.*). The baths contain 20.49 
oz./gal. nickel sulphate, 4-8 oz. nickel 
chloride, 4-6 oz. boric acid, and brighten. 
ing agents as required. According to C. B. 
F. YouNnG (‘Studies in Bright Nickel 
Plating Processes,” Proc. Am. Electroplat. 
ers’ Soc., 1940, pp. 124-132) the es. 
tomary napthalene trisulphonic acids, syl- 
phonated oleo resin, benzene or p-toluene 
sulphonamide used as brighteners may be 


supplemented with zinc or cadmium salts 
for further improvement. 

“Alloy’ Bright Plating 

_ Among a host of other things, the large 
field of bright plating with “alloy” baths 


is reviewed by C. L. Faust (Electrode. 


position of Alloys, 1930 to 1910,” Trams. 
Electrochem. Soc., Vol. 78, 1940; Preprint 
No. 7, 34 pp.) in an evidently complete 
review of the periodical and patent litera- 
ture on alloy plating in the ! 10 yrs. 
The bright “alloy” nickel plating processes 
of greatest present commercia! :mportance 
involve (1) the deposition of nickel-zine 
(up to 4% Zn) alloy from sulphate baths 
containing zinc and an aryl sulphonic acid 
as brighteners, and (2) nickel-cobalt alloy 
deposition (bright plates containing from 
1 to 40% Co are being produced) from 


Watts type baths containing formate, for- 
maldehyde and ammonium salt 


Nickel-cobalt alloy deposition is flexible 
and suitable for heavy production sched- 
ules. Expansion in its application has been 
extremely rapid; in 1938 the annual con- 
sumption of nickel-cobalt anodes reached 
100,000 Ibs. 


According to Louis WEISBERG (‘Recent 
History of Certain Cobalt-Nickel Alloy 
Plating Solutions,” Trans. Electrochem. 
Soc., Vol. 77, 1940; Preprint No. 18, 7 
pp.), a deposit containing 5% Co is prac 
tically as bright as one containing 18% 
Co, and a deposit containing 1% Co 
semi-bright and can readily be buffed to 
a high finish. The 1% Co deposits ate 
produced from baths with 0.4 oz./gal. 
cobalt sulphate and the 18% deposits from 
electrolytes with 1.6-2 oz./gal. cobalt sul- 
phate. 


The composition of one recommended 
bath is thus 32 oz./gal. nickel sulphate, 
4-6 oz./gal. nickel chloride, 6 oz./gal. 
nickel formate, 4 oz./gal. boric acid, 1.6-2 
oz./gal. cobalt sulphate and 0.15-0.35 
oz./gal. ammonium sulphate, and 0.1) 
oz./gal. formaldehyde. The pH 13s 2-4, 
and the temperature 140°-160° F. As the 
amount of impurities is reduced, the 
amount of cobalt needed for a > 
deposit can also be reduced, hence tt 1S 
desirable to remove me contaminants 
and metal impurities by treatment W! 
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activated carbon and clay, and by low- 
current-density pre-electrolysis. 

Bright tin deposition is cited by Faust 
as possible from sodium stannate baths 
containing sodium acetate and free alkali, 
with additions of copper, nickel or silver 
cyanide. The dgposit has a melting point 
of 500° F. or less and contains 2-15% 
Cu or 0.5-2% Ni. Heating after co- 
deposition 1s essential to brightness. 

Bright zinc plating processes, all from 
cyanide baths, employ iron, cobalt, molyb- 
denum or nickel as the co-depositing metal. 
Bright cadmium may be deposited from 
cyanide baths containing a small amount 
of silver or tin. Ome process electrode- 
posits hard, bright zinc-rich cadmium-zinc 
alloys from cyanide-caustic baths at 20-40 
amps./ft.° on iron and steel, and the 
deposits are more adherent than cadmium 
or zinc alone. 


Industrial Uses of Alloy Plating 


Faust reviews the general engineering 
applications of alloy plating in addition to 
the “bright-plating’ field. Brass plating 
is used to ensure the adhesion of rubber 
to steel; the fast-curing commercial rub- 
ber stocks will adhere to alpha brass but 
not to other metals and alloys, and most 
of the larger rubber companies are plating 


brass on steel for this bonding purpose. A 
similar plication is the strike-plating of 
silver-copper alloy on steel cutlery before 
plating it with silver. 

Alloy deposition should also find appli- 
cation ere a relatively expensive metal 
can be co-deposited with a cheaper one to 
give a osit with the essential properties 
of the former. “Cold casting” of alloys 
has p ilities, also; one company elec- 
trodep. a nickel-iron alloy (5% Ni), 
to build up small or worn parts, from acid 
sulphat ths containing fluorides. 

The trodeposition of bearing alloys 
is a hi promising field. It has been 
reported ‘hat cast silver has excellent bear- 
ing properties, and that electrodeposited 
silver is -ven better. This relationship be- 
tween and electrodeposited metal may 
pertain ther bearing alloys as well. 

Pilot nt operations have demonstrated 
the feasibility of producing heavy duty 
electrodeposited cadmium-silver alloy bear- 
ing surtices with composition control in 
production work. Plates up to 0.030 in. 
of cadmium-rich alloys were plated at a 
rate of 0.0015-0.003 in./hr. from cyanide 


baths. Bearing test machine results showed 
that electroplated cadmium-silver bearing 
liners functioned suitably at heavier loads 
and higher temperatures than babbitt. 

As already described in feature articles 
by Dayton in METALS AND ALLoys (“The 
Possibilities of Silver-Rich Alloys as 
Bearing Materials,” Dec. 1938, p. 323; 
“Low Lead-Silver Alloys for Bearings,” 
Oct. 1939, p. 306), silver-lead bearings 
have given very good performance under 
relatively heavy loads, and electrodeposition 
of the alloy (96% Ag, 4 Pb) gives an 
excellent bond with the steel backing. 
The bearings are highly resistant to seizure 
and have the necessary physical properties 
to enable them to carry high loads without 
mechanical failure. Silver alloy bearings 


are particularly applicable for heavy-duty 
aircraft engines. 


Although not exactly “alioy plating,” the 
Production of an alloy by plating a layer 
of one metal on another and then heat 
treating to cause alloying through dif- 
fusion should be mentioned. In the bear- 
ings field one of the most promising of 
such developments is the production of 
cadmium-silver-indium alloy bearing sur- 
aces by electroplating indium on cadmium- 
Silver bearings and then diffusing the in- 
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dium into the surface through heat treat- 
ment. First described by C. F. Smart 
(METALS AND ALLOoys, Vol. 9, Sept. 1938, 
p. 569 L 5). Such bearings are well 
bonded to the steel back and provide in- 
creased resistance to corrosion by oils 
under severe operating conditions. X (2b) 


Forming Aluminum Aircraft Sheet 


**FoRMING PRACTICE FOR Hicu 
STRENGTH ALUMINIUM ALLOY SHEET.” 
J. V. L. Sheet Metal Inds., Vol. 14, 
Oct. 1940, pp. 1085-1088. Practical. 


Aluminum-coated DTD 390 (4.2% Cu, 
1.2% Mz, 0.7% Mn; equivalent to Alcoa 
24S) is supplied in the fully heat-treated 
condition for aircraft skin coverings and 
other components requiring only simple 
However, when severe forming 


forming. 


such as deep-drawing is involved, the 
sheet must be in the annealed condition. 
Although the general recommendation is 
to anneal between the successive stages of 
cold working (usually the sheet is heated in 
a forced-air-circulation furnace to between 
650° and 8s00°F. and allowed to cool 
slowly), some manufacturers have pre- 
ferred solution heat treatment in a salt 
bath, because of the decreased time neces- 
sary and because 2 furnaces, one at the an- 
nealing and one at the solution tempera- 
ture, are not required. Salt baths are not 
satisfactory for annealing because the ni- 
trate adheres to the sheet during the slow 
cooling, while the quench in the solution 
treatment effectively removes the salt. The 
number of heat treatments permissible is 
bound up with the question of grain growth 





J-M Castable Refractories that 


will Save You Time and Money... 


For temperatures up to 2400° F.— 
Standard Firecrete. Ideal for furnace 
doors, baffles, kilns and waste-heat 
flues, poured linings, some types of com- 
bustion chambers. No drying or firing 
shrinkage up to 2400° F. 110 Ibs. re- 
quired per cu. ft. 


For temperatures up to 2800° F.— 
H.T. Firecrete. Similar in propertiesand 
uses to Standard Firecrete, but has con- 
siderably higher heat-resistance for use 
up to 2800° F. 115 Ibs. required per cu. ft. 


For temperatures up to 2200° F.— 
L. W. Firecrete. Lighter in weight and 
lower in conductivity and heat-storage 
capacity than Standard Firecrete. Rec- 


small intermittently fired furnaces, 
furnace bottoms and special shapes 
where these qualities are important. 
65 Ibs. required per cu. ft. 


For temperatures up to 3200° F.— 
J-M Chrome Castable. Designed partic- 
ularly for usein forging and heat-treat- 
ing furnace bottoms where it effectively 


180 Ibs. required per cu. ft. 





ommended for doors and for casting 


resists the action of iron scale. Ideal also 
as a slag-resistant base for billets. 





OU can never tell just when 

you'll need a special refrac- 
.ory shape fast. But you can 
prepare for any such emergency 
without carrying expensive 
stocks . . . without risking de- 
lays in shipment. 

Just keep on hand the J-M 
Firecrete Castable Refractories 
best suited to your requirements 
—and cast whatever shape you 
need right in your own plant! 

Such shapes are usually ready 
within twenty-four hours after 
they’re started. That’s because 
J-M Castables are mixed, han- 
dled and poured like ordinary 
concrete. [They cast easily, set 
quickly, have no drying or firing 
shrinkage. 

It will pay you to order a few 
bags of Firecrete now to have on 
hand for emergencies. For details 
and prices, write Johns-Manville, 














22 E. 40th St., New York, N. Y. 





UM Johns-Manville 
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PROTECT 


iron and steel 





parts between 
operations, 
in storage or in 
transit... 
with 


Houghton’'s 





These are a new, 
proven series cf 
rust preventives 

every type, to 
meet every prob- 
lem. Write for de- 
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and of decreased corrosion resistance as a 
result of diffusion of the aluminum coating. 

Tool design must allow for the lesser 
spring-back in forming, as compared with 
steel, due to the low modulus of elas- 
ticity of aluminum. Aluminum has a high 
coethcient of surface friction, so best re- 
sults are obtained with polished dies. A 
lubricant is necessary in all forming opera- 
tions, but the soft pure aluminum coating 
functions to a certain extent as a lubricant 
and appreciably assists in the forming and 
also in preventing cracks during bending 

The clearance between the punch and die 
should be about \, the thickness of the 
sheet. In a pressing where the whole area 
is cold-worked, then 1%4-l%4 hard sheet 
should be used to ensure sufficient strength 
in those parts which are not  work- 
hardened 

Safe bend radii officially (Great Britain) 
set up for aircraft are given in the Table. 


Minimum Bend Radii 


<18 S.W.G. | >18 S.W.G. 
<120°|>120°|<120°|>120° 





Thickness 
Angle of bend 





Annealed AT 1T 14T 1T 
Solution treatment YT | 1%T|1IX4T 2T 
Heat treated 2T 3T | 24%T 3T 





T = thickness. 


These radii apply to the forming tools; 
the radii on the finished article are slightly 
larger due to spring. The sheet should be 
constrained to follow the profile of the tool 
to prevent sharper radius bends than re- 
guired. Designers should be careful not 
to specify sharper bends than required. 


JZB (2b) 
Machining Brass and Bronze 


**THE MACHINING OF BrRAss AND BRONZE 

A.ttoys.”” W. M. Bar, Jr. (Edna 

Brass Mfg. Co.) Modern Machine Shop, 

Vol. 13, Dec. 1940, pp. 72-74, 76, 78, 
80, 82, 84, 86, 88. Practical. 


The first important item in the machin- 
ing of brass and bronze is the machine 
tool. Not only should it be rigidly set 
and properly insulated from vibration, but 
power, feed and speed must be carefully 
selected. Too slow speed, for example, is a 
common cause of poorly-machined surfaces 
on brass castings. 

Carbon steels, high speed steel and sin- 
tered carbide tools all have logical appli- 
cations in the machining of copper al- 
loys. On rough jobs or on castings with 
sand in the surface, sintered carbides will 
do the best job. 

For turning copper a tool should be 
used that has a built-up edge, extreme cut- 
ting rake and plenty of clearance; by taking 
light cuts at high speeds, coolants or lu- 
bricants may be dispensed with. Hard 
(low-alloy) coppers are best machined 
with tools with very little rake and cool- 
ants. 

High-tin bronzes should be machined 
with tools having no rake at all and 
ground similarly to tools for cast iron 
No coolant or lubricant is required. The 
brasses are generally machinable at very 
high speeds and feeds without the aid 
of coolants or lubricants. Tools are of 
normal design with only slight rakes and 
clearances. 

Leaded bronzes offer some difficulty 
because of the tendency of the tool to 
cut into the soft lead and then ride high 
over the harder bronze matrix, producing 
a rough surface. Tools should have a very 
keen edge, and high speeds with light 
cuts are essential to the best finish. The 
rake can be zero or slightly negative. 

The presence of appreciable nickel in 
a bronze makes mandatory the use of cool- 
ants. Also, the tendency to gall that nickel 
may introduce requires the tools to be 


ground with positive rake and clearance 
Nickel brasses, however, may be machined 
very easily at high speeds, using tools 
cut to a straight angle; more power wil] 
be required because of the higher tensile 
strength of the nickel alloys. 

In machining very high-strength alum. 
inum-bronzes, coolants should be used, and 
the tool should be ground so that it just 
scrapes (rather than cuts) the metal. Less 
strong aluminum bronzes (about 70,999 
lbs./in.”) are, however, cut, using lipped 
tools with plenty of clearance and Jubri- 
cation. 

In any case, a knowledge of the compo- 
sition and of the effective machining char. 
acteristics of individual alloying elements 
is essential. Zinc aids machining whereas 
nickel and aluminum complicate matters 
Hardness alone is no criterion of machin. 
ability, since two alloys of the same 
“hardness,” one a leaded bronze and the 
other an 88-10-2 copper-tin-zinc alloy, 
will have entirely different machining 
characteristics. (2b) 


Tin Plating from Stannate Baths 
“Stupy or Soprum STANNATE Tin 
PLATING SoLuTion.”’ FREDERICK Baucu 
(Frigidaire Corp.) Proc. Am. Electro. 
platers’ Soc., 1940, pp. 113-119, Research, 


The sodium stannate bath give smooth, 


compact deposits over a fairly wide range 
of conditions, but some care is required 
for continuous operation. At a | anodic 
current density, tin dissolves as stannite, 
which causes porous deposits. If anodic 
current density is raised above a certain 
critical value, the tin dissolved as stannate, 
The current density can then be lowered 
somewhat, and the tin will still dissolve as 
Sn'¥,. Interruption of the current will cause 


the anode to dissolve again as Sn’ 

The anodic behavior is erratic i! the free 
sodium hydroxide concentration is \ess than 
1 oz./gal. Stannite in a bath may be re- 
moved by oxidation with hydrogen peroxide 
or by electrochemical oxidation, using in- 
soluble anodes. Because of the changing 
load in a plating bath, it is difficul: to con- 
trol closely the anodic current density. The 
anodic current efficiency decreases as the 
current density is raised. 

The cathodic current efficiency nearly 
100% under favorable conditions but de- 
creases rapidly as the free sodium hydroxide 
content of the bath is increased above 1 
oz./gal., and as the current density is im 
creased above 20 amps./ft.2 A high metal 
content, a high temperature (180°F.), and 
the presence of sodium acetate favor a high 
cathodic current efficiency. The throwing 
power of the bath is improved by an im 
crease in the concentration of the follow- 
ing: free sodium hydroxide, sodium stat 
nate, sodium carbonate and sodium acetate. 


AB (2b) 


Indium’s Price—A Correction 

In a digest on “Indium Plating” on P- 
88 of our January issue, the statement was 
made that “the price of indium 1s still 
high—$240 per oz.” This figure was the 
one given in the original paper from which 
our digest was prepared. 

Actually, the price of indium 1s now 
surprisingly low. According to the india 
Corporation of America, New York, the 
price of electrolytic indium, 99.99% pure, 
is $30.00 per troy oz.; of commercial im 
dium $12.50 per troy o2.; of indium oxi ' 
$14.75 per troy oz.; and of indium ‘ul- 
phate or chloride $7.00 per troy 02. | 

The high figure transcribed by us gives 
an utterly false picture of the real as 
mercial applicability, on a cost basis, of this 
interesting and potentially highly usefu 
metal. —_F PP. 
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Tip Your Cutting Tools with KENNAMETAL 


Why put your company to the expense of purchasing 
new heat treating furnaces and other equipment when you 
can quickly make KENNAMETAL-tipped turning, boring 
and facing tools with no need for heat treatment? 





Just braze a piece of KENNAMETAL* on an ordinary 
45C steel shank, grind to correct tool angles, and put the 
tool to work. No worries about forging, heat treating, 
yrometer readings, controlled atmospheres, quenching 
gils, Rockwell tests and the other annoying details asso- 
ciated with making high speed steel tools. 


Or save even more time by ordering Standard KENNA- 
METAL tools from Catalog No. 3. There are 20 styles and 
18 shank sizes to choose from, Complete tools shipped 
within four days of receipt of order or immediately from 
stock. Why delay? Write for complete details—today. 


*KEN'\ AMETAL is a tungsten-titanium carbide tool ma- 
terial that machines steel of all hardness up to 550 Brinell, 


at 2 to © times greater speeds than high speed steel and 
with 2 20 times more pieces per grind. Ask your 
machine shop how much time this will save them. 


'3 8 t4 6 VY 8 
LATROBE, 


AVENUE 
PENNSYLVANIA, U.S.A. 





1850 to 2450 °F Without 


Blov. er or Compressed Air 





Baker 


tan be obtained without blower or compressed air. Noiseless. 


Easy to install. Economical. There are Baker furnaces for 





tool rooms, for treatment of high speed steel and a hydrogen | 


furnace for bright annealing, brazing and soldering without 
flux. Send for catalogue. 


BAKER & CO., INC. 


High Temperature Furnace Division 


113 ASTOR ST. NEWARK, N. J. 





FEBRUARY, 1941 








AEROCASE* BALANCED BATH CAN 
SPEED YOUR PRODUCTION 


TO HELP MEET THE RUSH ON 
EMERGENCY ORDERS 





THE AEROCASE “BALANCED BATH” method of case harden- 


ing low carbon and medium carbon alloy steels offers advantages 
of ease of operation and great flexibility in use, permitting fast, 
economical production. The Balanced principle gives extremely 


| accurate control, with resulting greater uniformity, rapid and 


small gas fired furnaces prove that high temperatures | 


even penetration of case in a range from .005 to .030 inch. 











THE BALANCED BATH PRINCIPLE utilizes the simple expe- 
dient of adding Aerocase No. 28, the concentrated Activator, to 
the Aerocase No. 510 Bath material, compensating for drag-out 
losses and chemical changes. This method makes possible a con- 
tinuous flow of work without need of shut down for renewal of 
the bath. Other important advantages include: low material cost; 
low drag-out; efficient use of the active chemical components. 


CYANAMID OFFERS A FULL LINE of case hardening and 
carburizing materials, including Aerocase and Aerocarb*, to 
meet requirements of virtually any case hardening or heat treat- 
ing problem. Our engineers will be glad to make recommendations 
for the most all-round economical method of meeting the require- 





ments of your job. Write us outlining your problem. American 
Cyanamid & Chemica! Corp., 30 Rockefeller Plaza, New York. 


| *AEROCASE AND AEROCARSB are trade marks of the American Cyan- 


amid Company, applied to case hardening compounds of its manufacture. 


THERE ARE NO DELAYS OR 
INTERRUPTIONS WITH AEROCASE 
...NO NEED FOR EXPENSIVE OR 
HIGHLY SPECIALIZED EQUIPMENT 
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1941,” Vol. 11, Oct. 1940, . 465. 
and in S.A.E. Journal ("1941 Car 488), 
Trends,” Vol. 47, Nov. 1940, Pp. 44 
460) from which the following it > 
concerning metals and metal-forms Pee 
been gleaned. ” 
The new Nash 600 features an i 
welded steel construction, and is desj "ed 
on the aircraft principle of using the = 
as a load-carrying member. This design , 
“wig to have reduced dead weight by 509 
Other interesting uses of weldj 
Chevrolet's sll-abeal-weldies ~<a om 
replacing the usual wood bottom 
Steel tubing is combined with a deep) 
ribbed steel stamping to give the cal 
mum strength with minimum weight, han 
tiac’s front seat frames are also entirely 
of steel, reinforced with a steel tube ther 
follows the top edge of the framework 
Iron castings are employed for Pack. 


fr ames, 
frame, 





; . ard cylinder blocks, relatively low-ca 
Physical and Mechanical Properties (including Fa- nickel alloy cast irons having we 
tigue and Creep). Corrosion and Wear. Engineer- selected. The material is so hard as to 
' Desi Metal-i : P d 5 ] make valve seat inserts unnecessary. In the 
ing Design of Metal-incorporating Pro ucts. Selec- Chevrolet, rocker arms this year are made 
tion of Metals and of Metal-Forms. Competition of of ArMaSteel castings, of sufficient wear 
Metals with Non-Metals. Specific Applications of resistance to permit elimination of the usual 
bronze bushings. The arms are diamond. 
Metals and Alloys. bored to operate directly on the shaft. 


Cadillac now uses an alloy iron cast cam. 
shaft in place of the former steel forging. 












Metailurgical Design of '41 Cars stallation of extremely thin-babbitt-lined ws forgings aon Sore th . day, too. 

; bearings, further extension of the use of B ck - Tig aes oy ek Sa 

A Composite die castings and additional employment of co cl gaol gg 20 Ting 5 cma — forged 

The current crop of new cars prese ts a —— under the hood as well as ex- > eyggpetes adjuster peta poses 

host of innovations with respect tc heir ternally. used. Likewise, the vertical ‘ront wheel 

metallurgical design—the metals, -lloys Weldivgs, Castings and Forgings support on the Packard is a <:cel forging 
and metal-forms or fabrication provesses ' carrvi he f ent enindi: ; 

! ; x ying the front wheel spin« and yoked 
used in their construction. Among the high- A very good review of all the new de- to the upper and lower su; port assem 
lights are the use of an all-welded steel sign features of the ‘41 cars is given in Kites ‘These are of Course jn addition 
structure for one brand new car, the in- Product Engineering (“Automobiles of to the innumerable forgings customarily 

used throughout all automob). s. 
——— ——_. — —————— In the Cadillac, the valve-|:: <r unit this 
| year is made of case-hardened -icel instead 
| of cast iron, with increase wear fe- 
FERROUS and | sistance and freedom from ¢. |ing. Pack- 
| | ard’s former all-cast-iron br drum is 
now a steel shell on whose = raking sur- 
NON-FERROUS | face is centrifugally cast a ~ «ar-resistant 

nickel alloy cast iron. 

Intake valves on the Pack are made 
METAL of chromium-nickel _ steel | exhaust 


valves and valve stems of austenitic steel. 
Aluminum bronze piston pin bushings are 
used in the new Pontiac in place of or- 
dinary bronze, to resist corrosion by oil 
constituents at high temperatures. 


POWDERS 


Bearings and Engineering Finishes 


Chrysler engineers have adopted 0.004 
in. babbitt-lined-bearings bonded directly 
to the steel back for Chrysler, De Soto, 
Dodge and Plymouths in place of former 
types with 0.015-0.025 in. babbitt. The 
new Buick bearing, a high-lead babbitt 
0.001-0.002 in. thick, bonded to a sintered 
powder matrix on a steel back, has 
described in our Oct. 1940 issue, p. 471. 


Cadillac wrist pin fits are improved by 
“bearingizing” the holes, a process ™ 
which the hole is diamond-bored to sizé, 
anodized, and the aes oy is be 

cold-worked into the wall by the acu 
TECHNICAL ‘|, of a many-toothed cam; this gives a mit 


SER VICE | ror-finish surface with longer life for the 


oxide. oa 
“Granodizing” is employed to mer 

ALLOY the wear pons WE of Chevrolet pes 
yokes, and of the diamond-bored 106 

Chevrolet arms of ArMaSteel mention 

POWDERS above. Plymouth’s piston pins afe = 

plated this year. Hudson continues to .? 

verplate its electrical contact pot 


prevent corrosion and prolong trouble: 
operation. 
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Sintered Carbide Cutting Tools are essential 


















to the faster removal of metal in Defense 
machining jobs. The unprecedented demand 
for these tools increases daily ... and must 
not be permitted to cause “bottlenecks.” 


No shortage of Sintered Carbide is an- 
ticipated. But to avoid possible delays in 
tool making, Firth-Sterling offers the plan, 
For tool rooms or plants not equipped with the information, and the materials with which 
apparatus for brazing single point tools, Firth- Carbide Tool users may relieve existing or 
Sterling offers 2 models of BRAZE-RITE Furnaces 


specially designed for this work. Information 


threatened small tool bottlenecks . . . right 
in their own shops! 
about this equipment, as well as equipment for braz- 


a Write for complete information about this 
ing multi-tipped tools, is available upon request. 















McKEESPORT, PA. 


| 
OFFICE AND WORKS | 


BRANCH WAREHOUSES 


simple, practical plan. 
NEW YORK CHICAGO 


YyMPAN Y Sion 


LOS ANGELES tt) bake). 
CLEVELAND DETROIT 








All Packard transmission gears are car- 
burized. Now standard equipment on all 
Chrysler Corp. cars are grooved spring 
leaves of Amola steel; the longest 4 or 5 
leaves have the surfaces that are exposed 
to the greatest tensile stress shot-blasted 
to improve fatigue strength. 

General Motors cars are all using much 
more chromium-plated trim than formerly, 
although stainless steel trim is still very 
much in evidence on all new cars. The 
DeLuxe Ford and Mercury models have 
stainless trim at the joints of the new 
3-section fenders; much extruded plastic 
trim is used on the Ford, Mercury and 
Lincoln Zephyr. The center trim on the 
Studebaker hood is chromium-plated stain- 
less steel, and snaps on to the pointed 
molding bolted to the hood 


et nn ” della teres 
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BULL’S EYE 


on the spot you name 


Pre-Planned stainless steel does a lot 
of things for you. It hits your production 
plan dead center—fits into your schedule 
without “kinks,” lost time or need for 
continued experimentation. It means 
easier, speedier fabrication and reduced 
costs. 

If you know stainless steel, you know 
what an infinitely varied family it is. To 
select and produce the exact grade whose 
performance and properties are uniformly 


Die Castings 


Die castings have gained even more 
ground in this year’s models, the most 
notable conquest being Chevrolet's switch 
from a stamped radiator grill to a 6-sec- 
tion zinc alloy die casting. This and 
other new die-castings applications are 
cited in Steel (“Die Castings Shine in 41,” 
Vol. 107, Nov. 25, 1940, pp. 62-63, 65). 
Except for front and rear bumpers, die 
castings dominate among plated external 
parts, and there are a greater number of 
“hidden” die castings (requiring no plat- 
ing) than ever before. 

The Oldsmobile steering wheel gear- 
shift assembly has a zinc die cast hous- 
ing force-fitted over steel tubing. The 
lower edge of the die casting is peened 
over a groove in the tubing. There is a 


right—both for your fabricating and field 
conditions—requires the technical back- 
ground and experienced skill of a pioneer. 
That's what you're offered in Allegheny 
Stainless. 

These fine steels are produced in 
from fine 
wire to huge castings. No matter where 


every needed form or shape 


you're located, the most-used shapes 
are available in convenient warehouse 
stocks. 


ALLEGHENY Luptum STeet Corp... Pirrspurcn. Pa. 


Stocks of Stainless carried by all Ryerson VW arehouses 


3 \ STAINLESS STEELS PRE-PLANNED 
= TO YOUR NEEDS 


SEES 


ALLecHEeNY Luptum Steet Corporation 
Oliver Building, Pittsburgh. Penna. 
Send me a copy of your new “Handbook of Special Steels” 


Name 
Street 


City 





generally increased use of direction sig- 
nals with die cast housings for contro} 
parts on the steering column and for the 
signal lights. Buick’s use of 2 cap 
buretors in its “compound carburetion” 
further increased the “under the hood” 
applications of die castings. 

Cadillac for the first time is using wide 
interior die cast moldings at the belt Jine 
Exterior moldings in some models extend 
across fender skirts and wheel covers 
Buick and Oldsmobile are among cars hay. 
ing die cast fittings on the fenders to pro- 
vide high-lighted “speed lines” that ae. 
centuate the appearance of length and 
speed. A new note is struck by Cadillac 
in its use of a combination casting for 
the gas tank filler cap. 


Other new uses for die castings are jp 
reflector housings for “courtesy” lights and 
bezels for dome lights. As heretofore, die 
cast instrument frames are popular, and 
die cast radiator grilles most prominent jn 
front end styling. 


Plastics 


Plastics continue their forward march, 
with most of the new applications in the 
instrument boards. Plastics compete with 
various materials: with applied finishes for 
some components; with glass, for example, 
in the Oldsmobile instrument-assembly 
lens: with rubber for insulation and with 
hard rubber for molded-over-stec! steering 
wheel surfaces: with metal trim 1 metal- 
forms in a variety of places. 

According to Modern Plastic 
on Wheels,” Vol. 18, Nov. 1940 
35, 84), the most notable tren 
increasing number of the strong 
the extensive exterior use, in 
already widespread interior use, molded 
parts, the application of contin \us-length 
extruded thermoplastic materia! ‘or trim: 
the use of metal inlaid in a t! oplastic 
material for nameplates; and initial 
use of lignin in combination » ‘th other 
materials for gaskets. 


Plastics 
pp. 29- 
are the 
minates: 
ition to 


The “laminates,” with tens: 
up to 15,000 Ibs./in.? and 
strengths of 49,000 Ibs./in2 are used, for 
example, in timing gears, cam ft wash- 
ers, and distributor breaker a: In the 
last, one type of arm made irely of 
phenolic plastic with the follower arm 
formed on one end and the contact point 
at the other competes with a metal arm 
having a laminated bushing in one end, 
contact point at the other, and laminated 
phenolic follower block approximately at 
the center. 


An interesting advance in the use of 
plastics is the application of molded lignin 
in the form of gaskets. The lignin is 
mechanically mixed with Neoprene of 
other synthetic rubbers and then molded, 
and the gaskets so produced, in numerous 
shapes and sizes, are used on several 0 
the new cars. 


A complete list of plastic applications 
in the 1941 Buick series 50, with the 
weight of each part, is included, and 
the “plastic material standards” of the 
Chrysler Corp. given in detail. | FPP (3) 


strength 
pressive 


3a. Ferrou 


Nickel Steels and Irons in Farm Tools 


“Rote or NICKEL IN THE PropUCTION 
or Farm Toots.” H. L. Gercer (Inter 
national Nickel Co.) Agricultural Eng., 
Vol. 21, Oct. 1940, pp. 399-405; Nov. 
1940, pp. 441-444, 449. Survey. 


In recent years 2,000,000-4,000,000 Ibs. 
of nickel have been used annually in : 
loy steels and irons employed in all 
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of furnaces for nitriding? yoann & Companies Licensed by The Nitralloy Corporation 


aces known— are tthe |” ” 
N. J. plant © - 4a Allegheny Ludium Stee: Corp. . . Watervliet, N. Y. 
ylinder barrels | e i Bethiehem Steel Co. . i eee, 8 8=|€=«=6— 
acme Pa i Crucible Stee! Co. of America : ; ; : ; . New York, N. Y. 
ig Firth-Sterling Steel Co. , ; ‘ , , ; . McKeesport, Pa. 
; a Republic Steel Corporation . ‘ : . ‘ ‘ ‘ . Cleveland, Ohio 
all x er The Timken Roller Bearing Co. , ‘ : : ‘ : . Canton, Ohio 
r seve 5 s - aad : Vanadium-Alloys Steel Co. . ‘ ° : , ‘ : , Pittsburgh, Pa. 


Operating and Accredited Nitriding Agents 


Camden Forge Co. . , , . : ‘ . ; , ‘ Camden, N, ]. 
Commercial Steel Treating Corp. . ‘ ; : , ‘ Detroit, Mich. 
The Lakeside Steel Improvement Co. : , , . . Cleveland, Ohio 
Lindberg Steel Treating Co. ‘ ‘ , ‘ ‘ , : . Chicago, Ill. 
Link-Belt Co, ‘ ; , ‘ ‘ ; : , , . Philadelphia, Pa. 
Met-Lab, Inc. . ‘ , ; : . ‘ : ; . Philadelphia, Pa, 
New England Metallurgical Corp . ; ; , ‘ , . Boston, Mass, 
Pittsburgh Commercial Heat Treating Co. . , , ‘ Pittsburgh, Pa. 
Queen City Steel Treating Co. . ‘ , : ‘ ‘ . Cincinanti, Ohio 
Wesley Steel Treating Co. , ° . . . Milwaukee, Wis. 
Ontario Research Foundation. ° ° ; Toronto, Ontario, Canada 


Manufacturers of Nitralloy Steel Castings 


Lebanon Steel Foundry . . . ° : ° ° ° ° , Lebanon, Pa, 
Empire Steel Castings Co. . ‘ ° ‘ ‘ : ‘ . . Reading, Pa. 
The Massillon Steel Castings Co. . ° ‘ ‘ ° : . Massillon, 0, 
Milwaukee Steel Foundry Co. . ; , ‘ " : . Milwaukee, Wis. 
Warman Steel .Castings Co. , . . . . . Los Angeles, Cal. 


THE HARDEST KNOWN STEEL SURFACE FOR WEAR RESISTANCE! 








of farm tools. Carburizing steels are used 
for parts where resistance to wear and 
shock are most important. Alloy grades 
are used instead of plain carbon steel, be- 
cause of their greater wear resistance and 
generally better durability. Shock resis- 
tance and ductility provided by the single- 
quench treatment is ample for all general 
farm tool purposes. 

Nickel carburizing steels commonly used 
for tractor gears are S.A.E. 2315, 2515, 
3115, 3145, 4320, 4615 and 4820. Other 
tractor parts such as piston pins, steering 
worms and sectors, roller-bearings, bearing 
sleeves, and transmission spline, oil-pump, 
power take-off, belt pulley, and bull pin- 
ion shafts are made of S.A.E. 2315, 3115, 
3120, 4320, 4620 and 4820 steels. Among 


on 


Losing Money 


SUCCESS STORY 


typical applications of S.A.B. 3115 and 


4615 steels in the implement group are 


various types of gears for mowers, corn 
binders, power-driven corn shellers, en- 
silage cutters, and roughage mills, and 
sprockets for grain and corn binders. 
Direct-hardening steels are used for 
parts where tensile and torsional strengths 
must be higher than provided by the car- 
burizing grades, and where wear resis- 
tance is of secondary importance. Their 
major field of application is in the various 
types of shafting and in bolts, studs, etc. 
used in farm tools. Nickel steels suitable 
for this service are S.A.E. 2330, 2345, 
3140, 3240, 3250 and 4340. Plow disks 
have recently been made of a_high-car- 
bon, high-chromium steel, S.A.E. 3160, 





Because of “METAL FAILURE” 


lf there are metal parts in either your product or produc- 
tion tools that “can't take it’— and are slowing up pro- 


duction or creating customer ill will — try AMPCO METAL. 


It has a unique reputation for doing a job after all other 
metals have failed. It's exceptional in its strength and 


resistance to wear, fa- 
tigue, impact and corro- 
sion. Available in many 
grades of hardnesses 
and physical properties. 
Write for data sheets. 


AMPCO METAL, INC. 
Dept. MA-2, 


Milwaukee, Wisconsin 





















which has met wear, shock and scourip 
requirements under the more severe plow. 
ing conditions. 

A recent plating development for Parts 
such as wire, fence posts and sheets used 
in combines, threshers, hoppers, bins and 
fertilizer- and manure-spreaders  inyolyes 
the electrodeposition of nickel on the 
part to be protected, followed by the 
electrodeposition of zinc. After plating 
the part is heat-treated to effect alloying 
of the nickel and zinc layers; this Pro- 
vides corrosion resistance claimed to be 
superior to that of straight hot-dip zine 
coating and at the same time sufficient duc- 
tility to permit cold forming. 

The addition of nickel alone or in com. 
bination with chromium or molybdenum 
to cast-iron has become standard practice 
among farm tool manufacturers where jm. 
proved structure and strength are desired 
and to gain additional properties not found 
in plain iron. The use of nickel as a chill 
eliminator probably affects a greater num. 
ber of parts made of gray iron to a greater 
degree from the machining standpoint than 
any other factor in farm tool production, 
Alloy iron for gears has higher hardness 
to provide wear resistance and _ higher 
strength than plain iron. Various types of 
gears and sprockets are made of cast-iron 
containing 2.80-3.20% total C, 1.50-2.00 
Si, 0.75-1.75 Ni, 0-0.75 Cr and 0-0.50 Mo. 


For exhaust manifolds on tractor mo- 
tors, cast-iron with 1-2% Ni, 0.25-0.65 Cr, 
low total C, and 1.40-2.00 Si is used 
Valve inserts, pulleys, clutch pl single- 
throw crankshafts, cylinder blocks and lin- 
ers are other parts for which el alloy 
irons are often used. MS (3a) 


Aluminum Cast Irons 
for High Temperature Service 


“INVESTIGATION OF THE Prop: $ OF 
Heat - RESISTANT ALUMINUM Cast 
Trons.” V. I. Smrrnov & ; ‘ 
NEROVETSKAYA, Metallurg, Vol Mar, 
1940, pp. 13-21. In Russian. | arch, 


Aluminum alloy irons were prepared, 
using a standard base iron, to » ‘ve alum- 


inum contents up to 24% Al. e carbon 
content decreased with increasing \luminum 
percentage, and the drop was ticularly 
sharp ‘when the aluminum cont was in- 
creased from 16% to 18%. For specimens 
containing 15% or more aluminum, the 


sulphur was decreased to 0.01-0.02%. 

Specimens of ordinary gray iron were not 
heat-resistant at 1500°-1600° F. Those con- 
taining up to 5% Al showed an increased 
resistance against oxidizing gases but they 
could not be considered sufficiently heat- 
resistant from other viewpoints. Specimens 
containing 5-12% Al were sufficiently heat- 
resistant while those of over 12% Al were 
highly heat-resistant. With sufficient alum- 
inum content, the addition of silicon had 
little effect on the heat resistance 

Resistance to bending decreased gradu- 
ally up to 13-14% Al and increased grad- 
ually with further addition of aluminum. 
The room-temperature hardness increased 
smoothly up to 8% Al; for 8-18% Al it 
changed sharply with a maximum at 12 
13% Al; and for over 18% Al, the hard- 
ness decreased smoothly. 

Specimens containing 8-18% Al had the 


,most satisfactory mechanical properties at 


high temperatures (up to 1650° F.). For 
up to 8% Al, the maximum resistance t 
bending was at 750°-950° F. with a sharp 
drop at 1300° F. With over 18% Al the 
resistance to bending decreased smoothly 
with increasing temperature. Small adéi- 
tions of chromium and nickel had no sub- 
stantial effect. 

Specimens containing 20-24% Al are con. 
sidered best from the point of view 
general scaling-resistance and mechan 
properties at high temperatures. BZK (32) 
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ITS INHERENTLY FINER GRAIN 
MAKES ALL bing DIFFERENCE 





If your parts or mobile equipment must keep on the job 


regardless of conditions—in sub-zero or extremely hot wee ather 


N-A-X HIGH TENSILE is the high tensile steel you need. 
In addition to the regular high tensile properties, N-A-X 
HIGH TENSILE gives you these extra values: 


. High resistance to impact and fatigue, even at 
extremely low temperatures. 


- Unusual ductility, permitting cold forming or 
drawing into difficult shapes, usually without any 
change in the regular shop practices. 


GREAT LAKES STEEL CORPORATION—— 


_ Boston, 460 Statler Office Building; Buffalo, 1000 Walbridge Building; Chattanooga, 18 Volunteer Building; Chicago, 1026 





X High Tensile 








PROPERTIES 
TENSILE 
Temperature Yield Tensile Elongation Red. 
of Test Point Strength 2Inches Area 
+75°F. 53,000 P.S.I. 75,250 P.S.I. 38.8% 74.. 87 
—s50°F., 58,000 P.S.I. 81,500 P.S.I. 37.5% 71.5% 
r $05 inches diameter specimen) é 
CHARPY IMPACT 
Temperature 
of Test Foot Pounds 
+75°F. 6g Charpy Keyhole type 
— 50°F. 50 Charpy Keyhole type 


*Specimens were taken longitudinally to rolling direction. 


Specimens* 








Because it is really a superior high tensile steel, N-A-X HIGH 
TENSILE is being used in scores of applications, in many of 
which ordinary high tensile steels have failed. 

Build lighter, safer—with N-A-X HIGH TENSILE—and 
give your product the stamina to stay on the job longer with 
Specify or use N-A-X HIGH 
TENSILE for your next application of high tensile steel. 


lower maintenance costs. 


A Great Lakes engineer will be glad to call and give you 
advice on where you can use N-A-X HIGH TENSILE 
advantage. Ask for one to call. Great Lakes Steel sonst 
tion, Detroit, Michigan. 


DETROIT, MICHIGAN 


Builders Building; Cleveland, 820 Leader Building; Dayton, 1401 Third National Bank Building; Indianapolis, 1215-17 Circle Tower; 
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Minneapolis, 714 Midland Bank Building; New York, 405 Lexington Avenue; Philadelphia, 407 Liberty Trust Building; St. Louis, 
3615 Olive Street; San Francisco, 824 Sharon Building; Toledo, 906 Edison Building. Montreal, Quebec, Drummond, McCall & : 
Co., Limited; Toronto, Ontario, Peckover's, Limited. 


NATIONAL STEEL CORPORATION 


Executive Offices, Pittsburgh, Pa. 
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CARBON 
DETERMINATION mi 
ap 
Accurate carbon determin. sp 
ations made in two minutes ag 
of all metals with Carbon th 
Determinator and Vari. 
temp Furnace. Cast speci- 
mens may be used. 
Save time, fuel and mate. 
rials with rapid control 
analysis. 
SULPHUR 
_ DETERMINATION 
= o . . $u 
Bendix-Scintilla relies on WILCO AERALLOY! 5 : 
. metals and solid fuels may fit 
Matchless performance! Ab- contact points, already peer- be “estegge ni —— te 
solute dependability! That’s less ...may be even better! ot gy ae om . a Ca 
why you find WILCO AER- Call on WILCO leadership taper yee = re 
ALLOY Contact Points in for the solution of your con- RENO SUSEASS. 
Bendix-Scintilla Aircraft Mag- tact or thermostatic bi- metal Pi 
netos—the preferred magneto problem. Write for ‘Wilco WRITE TO al 
in every type of aircraft. Blue Book of Thermometals us 
Yetinthefar-famedWILCO and Electrical Contacts.” M 
laboratories men of vision, The H. A. Wilson Co. r 
integrity and experience con- 105 Chestnut St., Newark, N. J. 
tinue to pioneer—so WILCO _ Br. Off.: Detroit, Mich, & Chicago, III. H A R R "4 W 1) | E T E R T C 0) hs 
- ti 
WII C ELECTRICAL 9330A Roselawn Ave. . 
: ( 
di ate DETROIT, MICH@g 
PLATINUM . SILVER. . SPECIAL ALLOYS... TUNGSTEN . 9 
at) t 
C 
saeeeasnanny ieatnemmsnaenticaass —_ — I 
. . . . . d 
Fatigue of Pressure-Worked Steel detailed data, that the endurance of Armco the tensile-compression fatigue ~‘rength. 
ingot iron was slightly reduced, that of Flat machined specimens of * cast irons 
Stee, Cotp-WorKED BY PRESSURE FROM mild structural steel (St. 37) was only a showed, for both solid and dri!!<d samples, , 
ALL SIDES cn nter allseitigem Druck third of the value found on un-compressed higher bending-fatigue stret ths than 
i ee Pag Be Ps pa material, while that of a stronger struc- specimens with casting skin. The ratio, 
Bema Fertcns * Any a eee tural steel (St. 50) was unchanged, but for bending-fatigue strength, of values for 
aie he admits that the fatigue tests were too drilled flat specimen to those for solid flat 
The title is a mis-nomer, since steel does sketchy to allow drawing conclusions. specimens varies between 0.50 and 0.78. : 
not flow under hydrostatic pressure from HWG (3a) While tests with solid stee! specimens 
all sides. What Foppl actually did was to gave a ratio of tensile-compression fatigue 


bore a hole in a steel cylinder, cap it by 
welding and then apply 13,000 atm. of hy- 
draulic pressure. The cylinder collapsed a 
bit around the hole, and thus produced 
cold working. 

Static tensile tests and hardness surveys 
across the cross section merely corroborated 
the fact that cold work was done under 
these conditions. The idea back of the 
work seems to be that material about in- 
ternal flaws might be strengthened by 
local cold work induced by hydraulic pres- 
sure, but Féppl admits that 13,000 atm. 
is not sufficient to accomplish this. 

One interesting observation was made in 
the course of the work. The hydraulic 
medium used was a glucose solution col- 
ored with Rhodamine B. The solution was 
forced into the steels, and on standing 
after release of pressure, the solution 
would ooze out, evaporate and leave solid 
glucose on the surface at places about the 
weld. Sawed-out cross sections of the un- 
welded, presumably solid portions like- 
wise showed many places where glucose 
had been driven in. At these internally 
flawed places the glucose was usually free 
from dye, which Féppl takes to mean that 
the rifts in the steel were too small to 
admit the dye molecule. 

On fatigue tests (by the usual non- 
standard Wohler Institut method of up- 
step loading) Fépp! states, without citing 
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Fatigue Properties of Iron Castings 


Tue Benavior or Cast [Ron AND MAL- 
LEABLE [RON UNDER ALTERNATING 
Stresses (“Ueber das Verhalten von 
Gusseisen und Temperguss unter wech- 
selnder Beanspruchung’’) A. Pomp & M. 
HEMPEL. Mitt. Kaiser-Wilhelm-Inst. 
Eisenforsch. Diisseldorf, Vol. 22, No. 
11, 1940, pp. 169-201. Research. 


Tests under alternating tensile-compres- 
sion, bending and torsional stresses were 
made on 5 different gray cast irons, one 
alloy cast iron and a high-grade white mal- 
leable iron with flat-planed, notched and 
drilled samples. The mean stress around 
which the alternating load was applied was 
varied from zero to higher values to ob- 
serve the effect of this change on fatigue 
strength. 

While fracture occurred in tension-com- 
pression stressing (with higher mean 
compression) at an angle of 80°-40° to 
the direction of force in the cast-iron 
samples, the fracture in malleable iron 
took place in an axial direction at 
right angles to the direction of force; 
the zones of fatigue fracture and sim- 
ple static fracture could be clearly dis- 
tinguished. The torsion fatigue strength 
of all malleable iron specimens (annealed 
and not annealed, machined and with 
casting skin) is (for a mean stress = 0) 
about 2,000-4,000 Ibs./in.* higher than 


strength to bending-fatigue strength of 
0.50 to 0.96, [The low value of 0.50 for 
steel suggests that the specimen was not 
entirely free from flexure—H.F.M.] the 
ratio of these values for 6 different cast 
irons was 0.35-0.58. 

In all materials it was found that, al- 
though fatigue strength increases with im 
creasing tensile strength, damping capacity 
assumes higher values as the mechanical 
strength of the iron becomes lower. Ha (3a) 


Alloys to Prevent Strain-Aging 
“THe INFLUENCE OF SOME SPECIAL 
ELEMENTS Upon THE STRAIN-AGING AND 
Yretp-Point CHARACTERISTICS OF LOw- 
Carson Steers.” C. A. Epwaros, D. L. 
Puiturs & H. N. Jones. Iron & Steel 
Inst., Adv. Copy, Oct. 1940, 24 DP 
Research. 


The influence of carbon, aluminum, COP 
per, nickel, molybdenum, manganese, ¢ 
mium, vanadium, columbium and pee 
upon the strain-age-hardening properties © 
low-carbon steels was studied. 

It was found that these elements can be 
divided into 2 main groups: those that 
show little or no tendency to combine with 
the carbon present in steel (aluminum, 
copper and nickel) and those that show 
definite tendency to combine to form car 
bides (molybdenum, manganese, chromium, 
vanadium, columbium and titanium). 
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former increase and the satter diminish the 
extent of strain-age-hardening of low-carbon 
PE encased that when enough carbide- 
former was present to combine with all of 
the carbon present no strain-age-hardening 
occurred. The amount of chromium re- 
quired to prevent hardening was approxi- 
mately 1% and the amount of titanium was 
approximately 0.2%. When enough of a 
special element is present to prevent strain 
age-hardening no yield-point is observed in 
the annealed material. ILG (3a) 


Bearing Surfaces 


“Toap-CARRYING CAPACITY PHENOMENA 
ey Beartinc Surraces.” Macy QO, 
LT EETOR (Perfect Circle Co.) S.A.E., 
Journal, Dec. 1940, Trans. pp. 497-5 

Research and discussion of piston-rings 


03. 
d cylinders. 


The load-carrying capacity of a bearing 
surface is dependent upon the surface-layer 
temperature. Bearing surfaces change in 
finish and sometimes in structure as surface 
temperature increases. The surfaces fail to 
carry the load because the areas in contact 
reach the melting-point of the material. 


Surface finish affects load-carrying ca- 
pacity, because it determines the actual 
area and distribution of those areas in con- 
tact ere are larger points of contact 
with oth surfaces than with rougher 
ones. result being that the smoother 
the s ce the less the load-carrying ca- 
pacity t is only when the high-tempera- 
ture get too large to cool instan- 
taneot that failure occurs. 

Ma s such as tin, which will return 
to tl original structures after having 
passe rough critical temperatures, are 
well | for surfaces that must oper- 
ate ul conditions of boundary lubrica- 
tion ; r surfaces that distort and con- 
centra cessive pressures on small areas. 
But s \aterials are not necessarily dur- 
able: coatings (such as Ferrox) are 
more le, since they do not melt—fail- 
ure of le surface occurs when the iron 
under elts. 

Fer metal surfaces change in struc- 
ture \ they melt and cool. Iron car- 
bide | vcen found on the surface of 
scored nders and rings. Such a sur- 
face un cr operating conditions can re- 
ceive a perfect oil-quench heat treatment. 
This clhinge in structure together with 
change hardness probably accounts for 
erratic inge in wear rate as wear takes 
place. 

Scuffing tests were made with run-in 


samples. In tests with cast-iron cylinder 
samples identical in structure and honed to 
a smoothness of 4-6 micro-in. and cast 
iron ring samples identical in structure 
but with different face finishes, the 
smoother ring sample surface indicated a 
lower surface temperature at a given load 
than the rougher surface. However, the 
smoother surface had less maximum safe 
load-carrying capacity. The rough surface 
has greater load-carrying capacity because 
of the ability of the small areas in contact 
to cool before reaching the melting point. 
Tests on another machine indicated that 
load-carrying capacity in Ibs./in? of a 
aring surtace decrease as the contacting 
area increases. Results of tests of load- 
Catrying capacity of different-width ring 
samples carried out on the scuffing ma- 
chine also indicate that this statement is 
true. Therefore, it is apparent that load- 
Catrying capacity in Ibs./in.2 can be in- 
creased by dividing a bearing surface into 
small areas. Further improvement can be 
effected by cutting grooves or cavities in 
the surface and filling them with black 
Magnetic iron oxide. MS (3a) 
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in Standard’s furnaces under the control 


of trained metallurgists. 
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3b. Non-Ferrous 


Aluminum Diesel Engine Parts 


‘‘ APPLICATIONS OF ALUMINUM IN DIESEL 
ENGINES.”’ FRANK JARDINE (Aluminum 
Co. of America) S.A.E. Journal, Vol. 
47, Dec. 1940, Trans. pp. 520-525. 
Descriptive review. 


Increasing demand for lighter Diesel 
engines is necessitating the use of alum- 
inum for major Diesel-engine castings. The 
National Supply Co.'s latest design of 
conventional light-weight high - output 
Diesel engine has aluminum cylinder heads, 
cylinder block, crankcase, pan, gear cover, 
fly-wheel housing, rocker-arm cover, super- 
charger housing and impellers, pistons, 
bearings, cylinder sleeves, valve seats, cam- 
shaft gears, and other parts. It weighs ap- 
proximately 7.8 lbs./h.p. dry. 

Aluminum units were substituted for 
ferrous parts, with no fundamental change 
in engine design or manufacturing prac- 
tice. When replacing standard iron- and- 
steel-engine by aluminum, new patterns 
should be built for the major parts. Each 
of the parts should be redesigned for use 
in aluminum. It is necessary to increase 
some sections to insure satisfactory rigidity. 
As aluminum is somewhat more sensitive 
to sharp corners than iron or steel, sharp 
corners should be eliminated and large 
radii used to insure against stress concen- 
trations where fatigue cracks might start. 
When replacing a steel part, it is usually 
necessary to use an aluminum forging. 

Aluminum alloy bearings show no 
signs of corrosion in any commercial lu- 
bricating oil, carry as heavy a load as the 
best bearing materials being used today in 
standard Diesel engines, and show no dan- 
ger of bond fatigue. Aluminum cylinder 
heads permit improved performance, as 


the metal has better thermal conductivity 
than iron, and, therefore, eliminates hot 


spots and heat problems. Water passage 
between valves and around nozzle is pro- 
vided by an aluminum tube cast in place. 
The aluminum engine will not increase cor- 
rosion difficulties over that already experi- 
enced with cast-iron. 

There are a number of small parts that 
can be made of aluminum without any 
change in section and using the same pat- 
terns as used for iron, with a small 
amount of waxing. Practically all alum- 
inum parts replacing iron can be made 
to fit the same jigs and fixtures. When 
machining aluminum, cutters should be 
changed and cutting speeds increased to 
obtain the best results. When necessary, 
however, aluminum parts can be ma- 
chined on the same line as the iron 
parts without tool change. MS (3b) 


Copper at High Temperatures 


“THe EFFECT oF IMPURITIES ON SOME 

H1GH-TEMPERATURE PROPERTIES OF 

Copper.” E. R. Parker (Gen. Electric 

Co.) Preprint, Am. Soc. Metals, Oct. 
1940, 12 pp. Research. 


Stress vs. time-for-failure tests were made 
on an oxygen-free, high-conductivity cop- 
per at 390° F. and on an oxygen-free cop- 
per containing 0.054% silver at 480° and 
390° F. 

Samples of both coppers water-quenched 
from 1560° F. were much more susceptible 
to intergranular failure under sustained 
loads at high temperatures than were fur- 
nace-cooled samples. The difference is ex- 
plained as being due to a difference in 
concentration of impurities in the grain 
boundary material resulting from the varia- 
tion in cooling rate. Higher silver concen- 
trations in the grain boundaries result in a 
strengthening at elevated temperatures 











AMERICAN CAR AND FOUNDRY COMPANY 


GRG@sae BERWICK ELECTRIC 
HORIZONTAL HEATER 


GIVES SPLIT-SECOND HEATS. This No. 1, Type C, Ber- 
wick Electric Horizontal Heater is designed for spot heats 
on rounds and flats for normalizing and hardening. It is 
equipped with Electric Eye for temperatures as low as 1100° 
F., and electric time clock to give a soaking heat from a 
split-second up. Scale is reduced to a minimum. 


Berwick Electric 
Metal 
available in a wide 


Heaters are 





variety of models to 
heat anything from 
a rivet to a six-foot 
bar. Write for de- 
scriptive literature, 
or send sample of 
the work you desire 
to heat. Electric 
heating is economi- 
cal. Every BTU in a 
KWH goes into the 
work. Throw the 
switch,h expense 
stops. Heats uni- 
formly across the 
diameter, no hard 
cores to injure dies. 
Twelve heat speeds, 
and Electric Eye, 
give accurate, uni- 
form heats. 


30 CHURCH STREET, NEW YORK, N. Y 
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Small quantities of other elements 1, cop- 
per can produce effects similar to those pro- 
duced by silver. 

Oxidation is known to affect the high. 
temperature strength of steels, but the role 
oxygen plays in copper remains to be de. 
termined. The low recrystallization tem. 
perature of tough pitch copper is at Jeast 
partly attributable to the presence of the 
oxide particles. These particles apparently 
act as stress-raisers and cause more than 
average strain in the surrounding metal 
during cold working. 

Cold-rolled oxygen-free copper contain. 
ing 0.054% Ag was found to precipitation. 
harden slightly when heated to 212°-399° 
F. The precipitation occurring in the cold. 
rolled copper containing silver is respon. 
sible for its high recrystallization tempera. 


ture. EF (3b) 
Creep of Lead 


“CREEP AND MJRECRYSTALLIZATION oF 

Leap.” ALBERT A. SMITH, Jr. (Am, 

Smelting & Refining Co.) Metals Tech, 

Vol. 7, Sept. 1940, 7 pp. Original re. 
search. 

The creep properties of high-purity lead 
(99.9998-+- Pb) were determined at tem. 
peratures of 30, 55 and 100° C. It was 
found that creep of lead does not necessar- 
ily proceed uniformly but may take place 
in intermittent steps. At comparatively high 


rates of extension recrystallization occurred 
while at lower rates none could be detected. 
When recrystallization is a factor, creep 
rates are greater than would be indicated 
by extrapolation from the low-rate part of 
the log-rate log-stress curve. Emp!oying the 
method proposed by Kanter, energy 
value of 16,500 cal./gram mol btained, 
which is considerably different {rom the 
value of the heat of self-diffusio:, of lead, 
G (3b) 
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Conscious of our responsibility to our customers, and conscious of the importance of speed and 
quantity, as well as quality, we’re doing our utmost to keep abreast of the demand for Aristoloy 
Steels by working twenty-four hours every day and seven days every week ... and we are 
cheerfully adding new plant capacity just as fast as the necessary equipment can be obtained. 


There are no week-end blackouts at Warren—nor will there be any until the job is completed. 
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COPPERWELD STEEL CO., WARREN, OHIO 
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Physical and Mechanical Property Testing and In- 
Spection. Routine Control and Instrumentation. X-ray 


and Magnetic Inspection. 


elastic Analysis. 


Spectrographic and Photo- 
Corrosion- and Wear-Testing. Ex- 


amination of Coatings, Surface Measurements. Metal- 
lographic Structure and Constitution. 


Non-Metallics in Aluminum 


*“‘PROGRESS IN RESEARCH AND CONTRO! 

Non-METALLIcC IMPURITIES IN ALUMI- 

num.” Light Metals, Vol. 3, Dec. 1940, 
pp. 296-300. Descriptive. 


There are several minor impurities in 
aluminum to which very little attention is 
ordinarily paid. As is the case, however, 


in other metals, small amounts of impuri- 
ties may create an effect out of proportion 
to the concentration of the elements in- 
volved. In remelting, and hence in scrap, 
many of the non-metallic impurities in 
aluminum increase in amount, and their 
presence may well cause some concern. 
Aluminum oxide: The oxidation of 
aluminum during melting creates a thick 








Model J-5 has cylindrical type recorder 
which magnifies stress-strain curve as much 
as 20 to 1. Capacities: 0-250 and 0-500 
ibs., or 0-500 and 0-1,000 Ibs. 





HENRY L. SCOTT CO., Providence, R. 


For testing 
spring wire— 


mining the properties of wire for 
use in spring-making. Yield point 
is defined by drawing the stress-strain 
curve, while at the same time showing 
ultimate elongation, tensile strength and 


| ; *Scott Testers are ideal for deter- 
- 


degree of hardness. Resulting auto- 
graphic record assists greatly in grading 
shipments of wire received, 


Detailed Bulletin upon request 


STANDARD OF THE WORLD 
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film of the oxide at the surface of 
The oxide accumulates in the cruc 
previous melts, but can be removed to g 
large extent by stirring the melt with a 
fluoride-containing flux cover. A reducin 
atmosphere aids in preventing further OXxi- 
dation, but does not reduce the oxide 
already present. 

Another source of Al,Os is thermite type 
reactions with heavy metal oxides present 
in the charge during melting down. De. 
oxidation with an alkaline earth or an 
alkali metal is possible, but the active alkalj 
oxide formed must be removed with a suit- 
able flux in order to be free of possible 
corrosion difficulties. The effect of oxide 
inclusions depends upon their size, sha 
and distribution. Large pieces will result 
in local weakness, and may give rise to 
blistering of the sheet during rolling. 
Analysis for aluminum oxide may be car- 
ried out by the dry method in which metal. 
lic aluminum is volatilized as the chloride 
by chlorine or hydrogen chloride gas, the 
residue being alumina, iron and silica, Ip 
the wet methods, dilute hydrochloric acid 
is often used to effect solution, the assump- 
tion being that aluminum oxide is up. 
attacked. This would hold true for alumina 
formed during melting, but not for hydrated 
oxides. 

Silica: In the lowest grades of aluminum 
the silica content is two or three times the 
alumina content, while in medium grades 
of the metal, the silica and alumina are 
about equal, and in the highest grades, the 
silica content approaches zero. Silica may 
be determined from the residue obtained 
for the alumina analysis. Silica is formed 
by oxidation of silicon in the charge at 
the surface of the melt. While no research 
appears to have been directed towar.! study- 
ing the effect of silica on the mechanical 
properties of aluminum, it appea:. likely 
that its effect would be very similar to 
that of alumina. Both oxides wo. id tend 
to reduce the coherence of the m<ial and 
facilitate cracking during rolling an! form- 
ing operations. 

Nitride: Atmospheric nitroge: reacts 
slowly with aluminum, to form a! minum 
nitride. The nitride is readily dec: posed 
by moisture. Only minute traces nitro- 
gen, of the order of 0.0006% N, have been 
found in commercial aluminum. Tiic effect 
of nitrogen in aluminum, if app:cciable, 
is unknown. 

Carbon: No work has been done upon 
the effect of carbon on aluminum, but it 
can be assumed that it would cause some 
brittleness, and carbide inclusions will be 
attacked by moisture and cause pits. The 
wet analysis for carbon offers difficulties 
because of the formation of hydrocarbons 
that escape oxidation unless due precautions 
are taken. On the other hand, the dry 
method gives figures that are more or less 
proportional to the state of subdivision of 
the aluminum filings. Aluminum oxide 
coats the grains and prevents complete Oxt 
dation of the carbon. 

A vacuum solution method has been de- 
veloped in which the sample is dissolved 
in alkali in a partial vacuum, the hydrogen 
and other gases evolved being collected, 
exploded with oxygen, and the carbon diox- 
ide content determined. The residue in. 
flask is collected, and the carbon determin 
by the dry combustion method. However, 
here again it is suspected that not all 
the carbon in the residue is found, owing 
to the blocking action of aluminum oxide. 


Sulphur: Sulphide inclusions have bees 
observed in aluminum. The insolubility © 
aluminum sulphide would tend to promote 
corrosion, and the sulphide is readily 
composed by water. Phosphorus may P 
introduced into the metal by the phosphori¢ 
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& J THWARK ° TATE © EMERY testing machines are simple to operate, 


versatile in application, and offer unsurpassed sensitivity and accuracy. The grand average accuracy of 


the last 100 installed in the field is 99.8% of true load over the entire range —from zero to maximum. 
Products of research, Southwark-Tate-Emery testing machines represent the most recent and most 
important development in physical testing equipment. 
Baldwin Southwark Division, The Baldwin Locomotive Works, Philadelphia; Pacific Coast 


Representative, The Pelton Water Wheel Co., San Francisco. 


Dhue Solder, 


DIVISION OF THE BALDWIN LOCOMOTIVE WORKS 
Pee on ae ee ee 


THE BALDWIN 
GROUP 








acid used to protect the carbon reduction 
anodes from oxidation. Two samples of 
commercial aluminum were found to con- 
tain 0.0018% and 0.0011% P. Aluminum 
phosphide, like aluminum sulphide, is de- 
composed by water. Phosphorus is deter- 
mined by dissolving the sample in acid, 
and oxidizing the phosphine evolved by an 
oxidizing solution such as bromine water, 
and determining the phosphoric acid. 


Most of the effort in regard to non- 
metallic inclusions in aluminum has been 
expended on methods of analysis. There is 
still much unknown about the type and 
magnitude of the effects exerted by such 
impurities. The fact that high-purity alumi- 
num has markedly different properties from 
those of the regular grades of the metal 
leads oné to suspect that much of this dif- 
ference may be due to the absence or pres- 
ence of non-metallic impurities. AUS (4) 


Magnetic Inspection Apparatus 


PROGRESS IN APPARATUS FOR THE MaAc- 

NETIC Frux Test Metuop (“Fort- 

schritte im Bau von Hilfsmitteln fiir die 

Magnetpulverprufung”) E. A. W. MuL- 

LER. Stemens-Z., Vol. 20, Mar. 1940, 
pp. 49-55. Descriptive review. 


Progress has been made through the in- 
troduction of tilting chucks for machines 
with longitudinal, transversal or both types 
of magnetization. The test specimen can 
be turned while the current or magnetic 
field is on. This permits convenient in- 
spection and exposure of all sides to the 
oil stream. Best results are obtained if 
the surface to be rinsed is under only a 
slight angle with the horizontal position. 

A new design embodies mechanized 
chucks for handling large pieces. The mag- 
net pole pieces which also carry the 


coils are mounted on movable carriages. 
Thus the length of the flux lines can be 
adjusted according to the length of the 
individual pieces to be tested. Also, if 
high-amperage current is used, the cur- 
rent is confined substantially to the speci- 
men and the transformer output is utilized 
fully. 

Special design features include motor 
drive for the turning chucks and safety 
switches to prevent arcing. Hollow parts, 
such as sleeves, are tested by putting a 
water-cooled conductor through the bore. 
Inside surfaces, and (if the wall thickness 
is not excessive) outside surfaces as well 
are tested in this way. For the inspection 
of small parts in mass production a tester 
has been developed which magnetizes the 
parts and uses the residual magnetism. 
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Air-Operated Control Instruments 


“PNEUMATIC INSTRUMENTS FOR AUTO- 

MATIC CONTROL.” J. B. McManon 

(Foxboro Co.) Compressed Air Mazg., 

Vol. 45, Dec. 1940, pp. 6311-6316. 
Descriptive. 


For the controlling medium, the ma- 
jority of automatic controllers employ 
either air or electricity, and each type has 
characteristics favorable to its use in cer- 
tain applications. In many instances the 
prospective purchaser must decide between 
them. 

The advantages of air-operated control 
are many. Air-operated control is infinitely 
flexible and provides for perfectly smooth 
shading from one control position to an- 
other; air systems, too, are simple, com- 
letely safe in any atmosphere, and give 

tter protection against loss of control in 
case of ae failure. 


About 65% of industrial contro} prob. 
lems can be handled by “open-and-shyt” 
controllers, with about 35% subject to pro- 
portional or “throttling” control. Jp 
open-and-shut control, or twO-position 
control, the controlled valve is either 
“open” or it is “shut”; in throttling cop. 
trol the valve is never completely open of 
completely shut, but throttles the cop. 
trolled gas or liquid by being in some 
position between ‘‘open” and “shut.” 

The same element in an air-operated re. 
corder-controller that does the measuring 
also operates the control mechanism and 
guides the recording pen. In one simple 
instrument, for example, a “bulb” located 
in the space whose temperature is to be 
controlled contains an expansible fluid 
and the whole is connected to a hollow 
helical spring inside the controller. As the 
temperature goes up, the fluid’s vapor pres. 
sure increases and tends to uncoil the 
spring, which operates the recording or 
indicating pen or needle. 


The motion of the helical spring brings 
a “flapper” (a rigid metal strip) attached 
to it up against a nozzle and shuts off a 
jet of air bleeding from the latter. This 
causes back-pressure to build up and to 
expand a metal diaphragm, which closes 
a tiny valve in the ‘air relay’ and permits 
a carefully calibrated spring in the con. 
trolled fuel valve (say) to close the valve. 

Compressed air, as an operating medium 
also makes possible pneumatic systems for 
the distant transmission of measurements 


or control. The engineer may thus have 
constant knowledge of condition: at re- 
mote or inaccessible points of measure. 
ment, or may centralize at one int the 


actual control of operating units vherever 
located. 
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Spectrographic Analysis for Zinc 


S pECTROGRAPHIC DETERMINATION OF 
0.30-0.01% ZN IN SILUMIN WITH THE 
FUESSNER SPARK (Die spektro- 
graphische Bestimmung von 0.30-0.01% 
Zn im Silumin mit dem _ Feussner- 
Funken’) H. CorreL_t. Aluminium, 
Vol. 22, Oct. 1940, p. 525. Investi- 
gation. 


Renewed determinations of very small 
amounts of zinc in aluminum-silicon alloy 
showed that the previously questioned accu- 
racy of such quantitative determinations 
with the zinc line 3345 is for al! practical 
purposes quite satisfactory. The difference 
in the blackening of the photographic paper 
was sufficiently distinct to give adequate 
deflections of the galvanometer in determi- 
nations based on measurement of the depth 
of blackening. The evaluation is best made 
by plotting the galvanometer deflections on 


log log paper. Ha ( +) 
Life Tests on Resistance Wires 
“DURABILITY IN LiFe Tests ON NICKEL- 
CuromMium Whgres.” P. J. MHicGcs. 
Vetal Treatment, Vol. 6, Autumn 1940, 
111-115, 127. Investigation. 

W! nickel-chromium wires are heated 
to h temperatures in air they deter- 
jorate, and this deterioration is accom- 
panic changes in various physical prop- 
erties 1e primary object of these experi- 
ment National Physical Lab., Eng- 
land ) the identification of that phy- 
sical erty whose measurement gave the 
best ition of relative service durability 
of di wires. 

Fo nmercial nickel-chromium (80/- 
20) were tested by coiling samples 
aroun grooved 1.5-in. o.d. silica tube 
and ng in electrically-heated tubular 
furna the samples thus being indirect- 
ly he chiefly by radiation rather than 
by d passage of current through 
them ) he treatment comprised: Heating 
for 18 ‘irs. at 1832° F. (preliminary ex- 
posur¢ sllowed by 14 days at 1832° F., 
followc: by 14 days at 1922° F.; twice a 
week samples were cooled to room 
tempera ure and then brought back to test 
temper during exposure to the high 
tempera‘ure a current of 2 amps. a.c. 
was imposed on the wire, enough to raise 
its temperature about 35° F. 

Obs ions were made of electrical re- 
sistanc room temperature and at 1832° 
F., of surface condition, of length change, 


of temperature coefficient change, and of 
mechanical property changes with passage 
of exposure time, and the thus-obtained 
ratings of the samples compared with 
those given by the A.S.T.M. life test. Sur- 
face condition changes can be used for 
rating specimens only when gross quality 
differences exist. Change in room tem 
perature resistance, change in length, and 
mechanical property changes are generally 
unreliable criteria of durability. Change 
in resistance at 1832° F. is a fairly re- 
liable criterion, if care is taken to avoid 
measurement errors. 

_ By far the best criterion of durability 
in the furnace-exposure test is the change 
in temperature coefficient of resistance 
(over the range 70° F.-1832° F.) during 
the exposure. Careful plotting of tempera- 
ture coefficient changes during the 1832° 
“+ €xposure and the 1922° F. exposure 
indicates that the rate of increase of tem- 
perature coefficient for each specimen is 
virtually constant so long as exposure con- 
ditions are unchanged, and that the order 
of quality of the wires (using the AS.- 
M. test ratings as standard) may be ob- 
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tained for any one temperature from tem- 
perature coefficient curves covering ex- 
posure periods of 100 hrs. or less. 

Thus, this furnace-exposure test, using 
temperature-coefficient - of - resistance stabil- 
ity as the criterion of merit, rates the 
specimens tested in the same order after 
100 hrs. as does the A.S.T.M. test after 
400 hrs. at 1950° F. [This comparison is 
a bit unfair, for the A.S.T.M. test as now 
conducted heats 80/20 wire to 2150 F.,, al 
which temperature the test on a good wire 
will take about 200 hrs.—F.P.P.} The 
increases in mean temperature coefficients, 
too, are so large that particular accuracy 
in measurement is not essential. 

Beyond this, the furnace-exposure test is 
claimed to approach service conditions 
more closely than the A.S.T.M. test, since 


TESTING Time | 


the latter imposes a creep-producing stress 
on the hot wire and involves far too many 
heating-and-cooling cycles, and because the 
furnace exposure test includes contact with 
ceramic whereas the A.S.T.M. does not. 

[The “suspended-weight’ feature of the 
A.S.T.M. test has been previously charac- 
terized as a serious disadvantage in these 
columns (Aug. 1940, p. 216), but with 
Specific reference to comparisons between 
iron-base and nickel base alloys, rather 
than just nickel-base. Higgs’ contention 
that the A.S.T.M. test is less representa- 
tive than the furnace-exposure temperature- 
coefficient-measurement method is peculiar- 
ly academic, since in his article he offers 
the new test on the basis that it rates mate- 
rials in the same order as does the stand- 
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R. R. MOORE MACHINE 


Rissveced to meet the demands for rapid fatigue tests, the 
R. R. Moore high speed Fatigue Testing Machine now operates at 
speeds of 10,000 rpm. The machine is equipped with a variable 
speed drive —an essential feature in the testing of certain alloys 
which heat up when highly stressed and it also allows correlation 
of high speed tests with previous lower speed tests. 

Based on the rotating beam principle, the R. R. Moore Machine 
has gained widespread acceptance. These fatigue testing machines 


are in constant use in the nation’s leading research laboratories. 
Write for descriptive bulletin No. 134 
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Furnace Atmospiere 


COMPOSITION OF FURNACE ATMOSPHERES 
RESULTING FROM PARTIAL COMBUSTION OF 
GASEOUS FUELS. By Committee on Indus- 
trial Gas Research. Published by American 
Gas Assn. Testing Laboratories, Cleveland, 
1940. 644 x 10 in., 96 pages. Price $1.25. 


The importance of controlled atmospheres 
for heat treatment is indicated by the pub- 
lication of this extensive study. The rev- 
enue to the gas industry from gas sold for 
preparation of controlled atmospheres must 
be picayune compared to that for fuel for 
industrial heating. The Association is to 
be complimented for studying a matter of 
vital importance to heat treatment, even 
though the revenue obtainable by much 
wider use of controlled atmospheres would 
not be very important to the gas industry. 

Based on experimental data, charts and 
methods of computation are given enabling 
the calculation of the composition of a gas 
when burned with any ratio of that particu- 
lar gas to air on the side of what the 
heating engineer calls incomplete combus- 
tion. 

The main outlines of the facts brought 
out have been already well known to those 
specializing in the design and control of 
equipment for preparation of controlled 
atmospheres of this type. The booklet 
makes it easier, even for the specialist, to 
make the calculations necessary in engi- 
neering such equipment, since not only the 
composition, but the volume produced by 
any variety of partial combustion is dealt 
with. The novice will find his task made 
much easier than if he had to dope the 
data out from first principles. The user 
of controlled atmospheres will be less di- 
rectly interested, but he, too, can gain a 
better understanding of the reason for the 
word “‘controlled,”’ since control is vital in 
order to get the desired results. 

The experimental work was done in 
small laboratory equipment. It would have 
been helpful had some of the work been 
duplicated on a larger scale, and with 
packed or catalyzed chambers rather than 
open ones. The conclusions on pages 43-46 
that something of the order of 0.10% free 
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oxygen is in equilibrium in the products of 
partial combustion rather than due to air 
infiltration into the small scale setup, ap- 
pear to need verification before acceptance. 
Likewise, on page 36 it is reported that 
natural gas in a special type of burner 
produced flue products free from oxygen. 
The better types of equipment on the mar- 
ket for the production of controlled atmos- 
pheres are generally reputed to give no 
free oxygen, so it would be well for the 
A. G. A. to check the laboratory conclu- 
sions with commercial results in this par- 
ticular detail. On the whole, however, the 
results reported and the conclusions drawn 
appear dependable. 


The study related only to the products 
of partial combustion as delivered by the 
burner, and was not extended to the im- 
portant matter of purification of this gas 
from water vapor, carbon dioxide, or traces 
of oxygen. Adequate experimentation on 
and discussion of this further problem and 
of the reactions of any carbon dioxide not 
removed with the hydrogen of the gas, 
along the lines hinted at on pages 84 and 
85, would be more helpful to the steel 
treater than what has been reported in 
pages 1-83, but it is logical to postpone 
that until after the publication of the pres- 
ent contents. It is to be hoped that it ts 
just a postponement and that future work 
will include these phases —H. W. GILLETT. 


Deep Drawing, Pressing 


THE METALLURGY OF DEEP DRAWING 
AND PRESSING. By J. D. Jevons. Pub- 
lished by Chapman & Hall, London, 1940. 
Cloth, 6x934 in., 699 pages. Price 50 S. 


This is a contemplative type of book, 
that is, the author says what he thinks is 
important and says much of it in other 
words and in various connections several 
times for emphasis. Space limitations do 
not exist for him any more than they did 
in Carpenter and Robinson's huge volumes 
on metals. Part of this is due to the aim, 
despite the title, to make the subject intel- 
ligible to producers of deep-drawn objects 
lacking previous understanding of metal- 
ljurgy, so that the author goes so far back 


as to devote a few paragraphs to the blast 
furnace. 

The recapitulation of what. metallurgical 
engineers concerned with the production of 
stock for deep drawing might be expected 
to know, will, however, not do them any 
harm and certainly clarifies the subject for 
those not versed in those lines. 

The book covers both steel and non-fer. 
rous alloys, presses, dies, tools (these last 
two both as to material and as to design 
and finish), lubrication and lubricants, and 
discusses at length the problem of labora. 
tory testing for evaluation of deep drawing 
properties. Insistence is put on the fact 
that no one test evaluates these properties 
for all types of deep-drawing. For a com. 
parison that puts different ferrous and non- 
ferrous alloys in the same general order as 
they are classed in the mind of the user, 
Jevons cites with approval the method de- 
scribed by Sommer before the Am. Inst. 
Mining & Met. Engrs. in 1934 (see Mer. 
ALS AND ALLoys, Vol. 5, June 1934, p. 
MA 254). 

The production and the pressing of metal 
for deep-drawing are, to a considerable de. 
gree, still arts rather than sciences. Jevons 
admits this, but doesn’t admit that they 
need continue so. His _ thoughtful ap- 
praisal of the many factors involved will 
provoke further thought by the reader. Few 
categorical statements are made, since cir. 
cumstances alter cases. The autlwr exam- 
ines each circumstance with care 

The completion and publication of such 
a book in wartime is a credit to ‘he coun- 


try of its origin. It should be wi.'cly read, 
for those who know little abou: the sub- 
ject will learn much, and those o think 


they know a lot about it are |: to be- 
come less opinionated after the. have di- 
gested it. 


—H. W sILLETT 


Corrosion Protection Bibliography 


BIBLIOGRAPHY ON CORROSION |! ECTION 
CoaTINGS. Prepared by Resear: Labora- 
tory, Standard Steel Spring Co., Coraopo- 
lis, Pa. Issued as Document No. 1436 
by American Documentation Institute, 


2101 Constitution Ave., Washincton, D. 
C., 1940. Available in microfilm (35 
mm. standard safety photographic film, 
comfortably usable in reading machines now 
widely available) for $1.50; or in photo- 
prints, readable without optical aid for 
$13.60. 


This is an annotated bibliography of 
134 pages, with references through 1939, 
divided into the following topics: 

Corrosion of Metals and Alloys. 

Corrosion of Electroplated Metals. 

Corrosion of Other Than Electropiated Coat 

ings. 

Coatings Other than Electroplated Ones. 

Electroplating of Single Metals. 

Brittleness and Adhesion of Electroplates. 

, Pittings and Porosity of Coatings. 

Double Plating. ; 

Alloy Systems and Alloys of Special Interest. 

Alloy Plating. 

In some cases, the title of an individual 
article describes its contents sufficiently 
without annotation, but about half of the 
entries are accompanied by anywhere from 
a line to a page of comment that picks 
out the meat of the article. This ‘s 
convenient and useful compilation—** 
W. GILLETT. 
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Steel Manufacture 


THE MAKING, SHAPING AND TREATING OF 
STEEL. STH EpiTIOonN. By J. M. Camp 
& C. B. Francis. Published by Carnegie- 
Illinois Steel Corp., Pittsburgh, 1940. Cloth, 
6x9 in., 1440 pages. Price $7.50. 


“Camp and Francis” was originally 
written for the information of the non- 
technical employees of the Carnegie Steel 
Company, and the 4th edition was pub- 
lished in 1925. Fifteen years has brought 
many new features that had to be covered, 
such as continuous rolling, grain size con- 
trol, creep testing, nitriding, low alloy 
structural steels, the physical chemistry of 
steel making, sponge iron, lead for ma- 
chinability, austempering, etc., etc., which 
required the addition of 300 pages over 
the old edition. 

In the old edition “stainless steel’ re- 
ferred to the cutlery type and “18 and 8” 
was not discussed; Aston iron was men- 
tioned in passing with the statement that 
no data indicative of the quality or nature 
of the product were available; molybdenum 
was stated to have been abandoned as a 
substitute for any material portion of the 


tungsten in high speed steel. 

The present edition brings the discus- 
sion more or less up to date, though there 
are peculiar omissions, such as that of 
moderii controlled atmospheres. The sec- 
tion cast steel fails to include modern 
know!«dge on the use of aluminum, and 
the a compositions featured scarcely re- 
flect t!c degree of actual use. The present 
editio: is said to have been rewritten, but 
the ol discussion of “amorphous cement” 
is left ntact. On page 33 uranium is still 
listed common in high speed steel, al- 
though page 1047 remarks that its use has 
been ndoned. 

Ne illustrations include those of 
White Souther and Upton-Lewis fatigue 
machir which most modern authorities 
would include only as of historical inter- 
est. No comment is made on hydrogen as 
a cause of shatter cracks. On points like 


these the book does not reflect present-day 
knowledge to the extent one might expect. 
One might suggest that in a 6th edition, 
the accumulated knowledge of Dr. John- 
ston’s research department might be drawn 
upon to a greater degree. They would 
not have let slip the statement that the 
A‘S.T.M. suggests that creep tests of cop- 
per- and aluminum-base alloys should be 
conducted over the range 2000-2800 deg. F. 


The 4th edition was so good for its time 
that our expectation that the Sth would be 
$0 revised and so completely checked up by 
competent authorities as to have an equal 
Status, may have been too large for any 
author to fill. It is a disappointment to 
find that in some respects the 1940 edi- 
tion seems rather largely to view matters 
from the point of view of 1925. 


However, it still has the virtues of the 
1925 edition in that no other one book 
covers so much ground on the technology 
of the whole steel industry, and that no 
other SO well gives the reader an inkling 
into the production problem of the steel 
mill. Text books and treatises written by 
Professors and other outsiders inevitably 
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lack the complete production background 
of this. As a guide to the user of steel 
products the book has many rivals, but it 
has no rival in its value for a budding 
metallurgical engineer who plans to enter 
the wrought steel industry itself. The mat- 
ters of importance to him are more com- 
pletely set forth and the point of view 
more the one he needs than in any other 
single text. 

For all the steel products of appreciable 
tonnage, the plant practice from the ore 
to the point where the product Jeaves the 
mill is given, sometimes sketchily, but 
usually well enough to give the reader the 
“feel” of things. 


The relative space devoted to tonnage 
products made from carbon steel, without 
neglecting or minimizing the value of alloy 
steels, gives the reader a perspective not 
likely to be gained from current metal- 
lurgical literature, nor from the average 
text book. For this reason, perhaps the 
conservatism—the 1925 flavcr—of parts of 
the Sth edition, is not wholly a draw- 
back. 

Whether the purchaser be a library or a 
freshman in metallurgy, the volume is 
worth the $7.50.—H. W. GILLetrt. 


Iron and Steel for the Novice 


IRON AND STEEL Topay. By John Dear- 
den. Published by Oxford University Press, 
New York, 1940. Cloth, 534 x 834 in., 
190 pages. Price $1.75. 


This is one of a series of books—includ- 
ing such topics as Photography Today; 
Electricity Today; The Cinema Today; etc. 
—aimed to record technical progress for 
the general reader. Any attempt to do that 
sort of thing for metallurgy is interesting. 
The book is written from the British back- 
ground—for example, the chapter on 
wrought iron says nothing about Aston 
iron. On the other hand, the basic 
Bessemer process, as now used in Britain, 
gets a whole chapter, and crucible tool 
steel about 10 pages. 

The blast furnace, the iron foundry, the 
Bessemer, the open-hearth and the electric 
processes, casting of steel, working of steel, 
are all simply described, and brief atten- 
tion is paid to tool steel, testing, heat 
treatment, and to varieties of alloy steel. 

Excellent photographs of steel plant 
equipment and operation add much to the 
reader’s grasp of the subject matter. The 
metallurgy given is sound, this being guar- 
anteed by the fact that the material was 
checked by H. O'Neill. It is a bit regret- 
table that the term “inherent’”’ should have 
been used in connection with fine-grained 
steel, but that erroneous terminology came 
from this country, so one can hardly blame 
the British author. 

A high school senior could understand 
the book, and would get a clear and truer 
picture than the college freshman is likely 
to get from the average text book of intro- 
ductory metallurgy, because this volume is 
not concerned with technical details or 
theories, but only with the broad accom- 
plishments in iron and steel. 

It is no easy task to introduce a tech- 
nical subject to a non-technical reader with 
no background in the subject, so as to be 
interesting, clear, and accurate. Dearden 


has accomplished this task, and has avoided 
the failing of many authors of such books, 
that of stooping to “baby-talk” in the 
effort to be simple. If one has acquaint- 
ances who wonder what sort of a job a 
metallurgical engineer has, a present of 
this book would be in order—H. W. 
GILLETT. 


Powder Metallurgy 


POWDER METALLURGY. A REVIEW OF ITS 
LITERATURE. By C. B. Carpenter. Published 
by Colorado School of Mines. Golden, 
Colo., October 1940. Paper, 6 x 9 in., 40 
pages. Price 50c. 


This carefully prepared monograph 
(Colorado School of Mines’ Quarterly, Vol. 
35, No. 4) presents in compact fashion 
the most important data on powder metal- 
lurgy published up to about June, 1940. 
It is really a “correlated abstract’ on the 
subject, with about 60 references covered. 
Some papers are summarized in 2 or 3 
pages whereas others are tied in to the 
general argument with a line or two of 
comment. 

Although very little attempt has been 
made to examine the data presented in any 
critical light, the process of selection seems 
to have been good, for one recognizes at 
once that all the best papers and articles 
have been digested, and the mostly trivial 
stuff omitted. 

The book starts out systematically with 
sections on methods of producing powders; 
powder characteristics, grading and testing; 
pressing; and heat treatment; but system 
takes a gradual departure in here some- 
where and the latter half of the book 
seems quite without order. For example, 
one finds a section on “Fields for Powder 
Metallurgy” on page 19 and another, ‘The 
Field for Powder Metallurgy’’ on page 37. 
There are sections on sintering, carbides, 
iron powder metallurgy, carbonyls, electri- 
cal applications, PDCP copper, fatigue of 
compacts, diffusion treatments, etc. 

Nevertheless, the material is there and 
the booklet should be very useful to any- 
one sufficiently interested to do a little 
digging. It is by far the most informative 
brief review of powder metallurgy that has 
yet been published.—Frep P. PETERs. 


Titanium in Steel 


TITANIUM AND Its UsE IN STEEL. Pub- 
lished by Titanium Alloy Mfg. Co., New 
York, 1940. Cloth, 5% x 8% in., 113 
pages. Price $2.00. 


This is another of the handbooks on 
specific alloying elements put out by one 
or another of their producers. Although 
this handbook, like most such, tends to 
put the best foot forward, many thorough- 
ly sound and helpful comments and data 
are given. The topics covered include ap- 
plications of titanium in rimmed and killed 
wrought steel, steel forgings, steel castings, 
low alloy steels and high alloy steels, and 
methods of chemical analysis for titanium. 

Information on the available forms and 
sizes of titanium alloys and on the impuri- 
ties carried by the various commercial 
grades is included. 

The book is a welcome and up-to-date 
summary, nicely printed and well bound.— 
H. W. GILLetr. 






































Fabricating and Treating Steel 


THE  ‘WoORKING, HEAT-TREATING AND 
WELDING OF STEEL. By H. L. Campbell. 
Published by John Wiley & Sons, Ince., 
New York, 1940. Cloth, 6x9% in., 230 
pages. Price $2.2 


This book is obviously addressed to engi 
neers and other technical men of non-metal 
lurgical training. The author has covered 
his field of “Steel” admirably for such 
purposes and has carefully presented his dis- 
cussions without confusing the reader with 
unnecessary elaboration 

A high standard of accuracy is maintained 


throughout in spite of brevity and but littl 





detailed criticism is called for. Until the 
reviewer studied spot welds he thought, 
with the author, that all spot welds were 
simply pressure welds. The classification of 
welds and the discussion of spot welds 
miss the important point of fusion of metal 
at the interface. 

Under “Impact Testing’ the author dis- 
no, not the effect of an impact, as 
but, of all things, the 
effect of notching a bar. Then instead of 


cusses 


you might expect, 


mentioning what use can be made of 
notched bar tests, such as correlations with 
certain types of failures, the author points 
out what they do not correlate with. This 
test, more than any other today, needs to be 





new patterns 


for corrosion- 


resisting equipment= 


1000 a year for 28 years? 


Sounds preposterous, but... 





Twenty-eight years ago the Duriron Company 


started the production of corrosion-resisting equip- 


ment. To date, there are over 28,000 patterns in our 


storage—and every one has been used for the pro- 


duction of a piece of equipment that was headed for 


tough service with corrosive liquids, fumes or gases. 


There isn’t a similar pattern storage vault in the 


world. 


We are not selling patterns—but this does give 


you an indication of what others have had us produce 


for them in engineered equipment for corrosion 


service. 


So, when “chemetallurgical” problems present 


themselves and delay your progress, let us tell you 


what we have to offer as a solution. 


Write for Bulletin No, 811-C 
“Stainless Steel Pumps”’ 


THE DURIRON COMPANY, INc. 


432 N. Findlay St. 


Dayton, Ohio 








properly explained to engineers. True im- 
pact testing should be included even in an 
abridged discussion such as this is. 


This book covers the making of Steel, 
shaping, classification, testing, microstruc. 
ture, the effects of heat and mechanical 
treatment, and equipment. It closes with 
chapters on welding and the protection of 
steel, and various laboratory exercises. It 
can be highly recommended and is worthy 
of a place in the library of every engineer 
concerned with steel. 

S. L. Hoyr. 


Metal Treating with Ammonia 


New HANDBOOK ON AMMONIA IN Metal 
TREATING. Published by The Mathieson 
Alkali Works, New York, 1940. Paper 
6x9 in., 44 pages. Price, free to those 
interested. 


In view of the National Preparedness 
Program this book is especially timely, par- 
ticularly in connection with aircraft and 
armament production in which ammonia 
is a large factor in heat treatment 

The first portion deals with case-harden- 
ing processes, including nitriding, dry cyan- 


iding and “hydryzing,’ in which ammonia 
gas is used directly as a furnace atmosphere 
and where no cracking equipment 1s neces- 


sary. In the bright annealing and nitriding 
of stainless steels and in welding processes, 


dissociated or cracked ammonia is 1 and 
various types of dissociating equipiicnt are 
discussed. 

Another section is devoted to t hemi- 
cal and physical properties of drous 
ammonia, its handling, producti: hysio- 
logical effects, and so on. 

This brief discussion will be of interest 
to all metal-treating engineers users 
of ammonia in any form and e Ob- 
tained free by addressing the M ithieson 
Company at 60 East 42d Street, Nt York. 

E CONE. 


Other New Books 


HANDBOOK OF CHEMISTRY AND PHY 24TH 
Epition. Edited by C. D. Hodgman H, N. 
Holmes. Published by Chemical R Pub- 
lishing Co., Cleveland, 1940. Cloth, x7% 
in., 2564 pages. Price (regular editi $3.50. 
As useful as ever, and some 340 pages bigger 
than the preceding edition, with s il new 
tables of purely chemical or physical interest. 


Engineers will welcome a new 18-page table on 
properties of commercial plastics, but will still 
wish for modernization and extension of the 
antiquated 10-page table on composition and 
physical properties of alloys. 


Tue Zinc Inpustry. By Ernest V. Gent, 
Pudlished by American Zinc Institute, New 
York, 1940. Paper, 6 x« 8% im ) pages. 
Free to those interested. A readable review 
of the production and consumption tactors— 
technical as well as economic—in n ng zine 
“from mine to market.” 


Directory oF Swiss Macuines, ApParatus 
anD Toots. Published by Office for Industrial 
Imformation, Geneva, 1940. Paper, pocket-size. 
Price $2.50. A well-arranged and indexed 
directory of Swiss machine tools, precision Mm 
struments, gages, etc., printed in English, 
French, Spanish and German. 


PHENOMENA AT THE TEMPERATURE OF Liguip 
Hetium. By E. F. Burton, H. Grayson Smith 
& J. O. Wilhelm. Published by Reinhold Pub- 
lishing Co., New York, 1940. Cloth, 6% * 9% 
in., 362 pages. Price $6.00. An American 


Chemical Society Monograph. Contains inter 
esting chapters on superconductivity, lowtem™ 
al and 


perature magnetic properties, and electric 
thermal conductivities. 
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precision-cast, closely fitting PYRASTEEL 


links make up this continuous type flexible furnace 


convey 


or. It is designed for speeding up heat-treat- 


ing operations, as in hardening, annealing or normal- 


izing small parts. 


It gives dependable service at 


high temperatures. 
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STEEL is both heat and corrosion resisting, 
is flexible belt represents one of its many ap- 
ns, where it costs “less per heat hour,” and 
‘s daily production by eliminating shutdowns 
r delays. 


Makers of Alloy Steel for 30 Years 
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FORGING, HEAT TREATING, METAL 


CAR TYPE FURNACES, CONVEYOR 
FURNACES and the STEWART GASIFIER 


A Stewart representative is located near you. Let us 
know and we will see that he gets in touch with 


CHICAGO FLEXIBLE SHAFT CO. 
FLEXIBLE SHAFT CO., Ltd. 321 Weston Rd., $., Toronto, Ontario, Can. 
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By Edwin F, Cone, Editor 


Tool Steel Classification 


There are about 1,000 brands of tool steel on the 
market, according to the American Society of Tool Engi- 
neers. Many of these are identical or nearly so. There 
are no standards by which the qualities of these multi- 
tudinous brands can be judged and classified so that the 
user gradually drifts into a general use of certain few 
varieties which afford generally satisfactory results. The 
American Standards Association has announced that it has 
been requested by the A.S.T.E. to undertake the classif- 
cation of tool steels by usage—to index all tool steels by 
class designation, by manufacturer, by trade name and by 
classes of usage. A trend toward a classification by types 
or uses rather than by trade name alone is believed to 
make the choice of the steel for a particular application a 
simple matter to the user. 


Steel Consumption 


Since 1854, says the American Iron and Steel Institute, 
over 1,760,000,000 net tons of rolled or cast iron and steel 
have gone into consumption in the United States. About 
one-third of this total has been repurchased as scrap for 
remelting into new iron and steel. Of the remaining 
1,210,000,000 tons, the greater part is believed to be still 
in service in this country. An indeterminable part has been 
exported, and much lost through corrosion, erosion or 
abrasion. 


Extrusion 


Stainless steel, nickel alloys, bearing steel, and non-fer- 
rous alloys are now being extruded as tubing, structural 
shapes and rods due to notable developments in extrusion 
presses and metallurgical methods during the last 5 yrs., 
according to a paper by a British engineer, Albert B. 
Cudebec of the Loewy Engineering Co., Ltd., delivered at 
the annual convention of the A.S.M.E. in New York early 
in December. Several such alloys are being extruded in 
large quantities in Great Britain, he said, but these have 
not yet been commercialized in the United States. In 
Great Britain 40 to 50 large metal extrusion plants are 
in production. 








New Steel Capacity 


Considerable new electric steel furnace capacity has been 
added in the past year—estimated as an increase of about 
900,000 net tons. This is reported as increasing the electric 
furnace capacity as of the end of 1939 at least 50 per 
cent. 

Approximately 1,300,000 net tons of additional open 
hearth capacity will be added as a result of programs now 
under way, exclusive of increases due to enlargements of 
older furnaces. 


In Germany 


Trends in the German metal and metal-working industries, 
according to U. S. Commercial attache’s reports, include the 
use of welded instead of cast machinery parts, extensive 
employment of light metal in machinery construction, tinless 
cans and tubes, making and molding synthetic plastics, use 
of aluminum and magnesium to replace copper, nickel, tin 
and to a lesser extent iron and steel, and more extensive use 
of remelted aluminum alloys in machinery construction. 


Aluminum 


Increases in the productive capacity of aluminum indicat 
an output of something in excess of 700,000,000 Ibs. by 
July, 1942, as compared with the 1939 level of 327,000,00 
lbs. says a statement of the Aluminum Co. of Americ: 
thus more than doubling in 3 yrs. a production built u 
over more than half a century. This together with tha 
of others in the industry makes present and planned ou 
put adequate for all estimated defense needs, it is believe 


Nickel 


Complete data for 1940 will show that more nick 
was sold in that year than in any previous year, accordin; 
to a statement by Robert Stanley, president of the Inte: 
national Nickel Co. of Camada, Ltd. The increase ov 
1939 occurred principally in the United States where hea\ 
industries, nickel’s most important market, were activ 
due to the requirements of the British Government and 
to the American Defense Program. 


Foundrymen 


With the exception of the recent depression years, 
membership growth in the American Foundrymen’s Asso- 
ciation has been generally upward. In 1896 when this 
organization was founded, membership was about 400. In 
1920 it was over 1,600 and in 1930 nearly 2,500. At the 
end of last year it was about 3,400—a steady, healthy and 
deserved expansion. 





Operating Rate for Steel Ingots 


The trend in American steel ingot production last year 
was definitely upward. In the first quarter, operations were 
only 72.6 per cent of the industry’s capacity and in the 
second quarter, 72.7 per cent. In the third quarter, how- 
ever, the average was 87.9 per cent with the last quarter 
at close to 95 per cent of capacity. 


(Other “Trends” on page 248) 
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Dense, uniform grain struc- 
ture for smooth, flawless 
surface plus wear resistance 
and machinability. 


Smooth, self-lubricating, 
long wearing surface, ten- 
sile strength, and pressure 
tightness. 


Properties demanded in Meehanite castings are achieved 
with uniform regularity and with the assurance of step by step 


process control and testing. 


MEEHANITE RESEARCH INSTITUTE 


311 ROSS STREET ° 


PITTSBURGH, 


PA. 











R. D. Wood Co. Belt Vulcanizing Press; 


Pressing Capacity 3180 Tons. 








DEPENDABILITY 


Meehanite °°": 


e the belt vulcanizing press, illustrated, which is used in 
‘ture of conveyor belts 60” wide, contains Meehanite. 


Proof of the acceptance, per- 
formance, and properties of 
Meehanite, as an engineer- 
ing material, may be had in 
Bulletin No. 9—'‘'Machine 
Tool Castings’’ ® or Bulletin 
No. 10—"'Pressure Castings.” 
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By Edwin F. Cone, Editor 


Steel Industry's Raw Materials 


When the American steel industry is operating at maxi- 
mum capacity the following is the quantity of certain raw 
materials needed and the per cent ordinarily obtained 
from certain sources, according to the American Iron and 
Steel Institute: 


Per Cent Obtainable from 


Net Tons Steel Other 

Material Needed Industry Domestic Foreign 
Iron Ore 95,318,000 80 20 
Coal 80,316,000 75 25 
Limestone 25,055,000 53 47 
Scrap 41,437,000 58 42 
Manganese Ore 1,506,000 — _- 
Fuel Oil 5,236,000 —- 100 
Refractories 3,760,000 2 97 
Ferroalloys 1,112,000 48 48 
Other Non-Ferrous 399,000 21 54 


100 
1 
4 


i) 
uw 


According to these figures the American steel industry 
can supply approximately 75 per cent of the tonnage of 
raw materials it consumes in a year of peak operations. 


This is not quite correct for manganese. Anaconda will 
supply about 10 per cent from Montana rhodochrosite in 
1941. Some 15 per cent will come from Cuban ore which 
is really foreign. 


Platinum and Palladium 


A new use of platinum as leaf for exterior building dec- 
oration appeared last year. It is resistant to tarnish and to 
discoloration by the atmosphere. The use of palladium in 
the jewelry field in combination with yellow gold has 
increased. 


Scrap to Japan 


According to Government data exports of scrap iron 
and steel to Japan in 1940 declined decidedly. To Nov. 1, 
the total last year was 962,772 gross tons as compared with 
1,720,776 tons to Nov. 1, 1939, a decline of about 44 per 
cent. With the embargo effective, future shipments will 
be practically zero. 


Coordinating Specifications 


Because there are a large number of specification writ- 
ing bodies and because each has its own pet requirements, 
making the manufacturer's problem a difficult one and 
increasing costs to the consumer, Committee B-5 on Cop. 
per and Copper Alloys of the A.S.T.M. realized that if it 
could blaze the way in coordinating specifications in this 
field, it would not only be helping National Preparedness 
by obtaining higher quality products, but would also sim- 
plify the producer’s problems and reduce costs to con- 
sumers. Considerable progress, started something over a 
year ago, has been made already by this committee in co- 
ordinating A.S.T.M. specifications with various Government 
and Federal specifications through meetings in Washing 
ton. This trend could be advantageously followed by 
other committees. 


Colored Stainless Steel 


The use of colored stainless steel in decorative archi 
tectural work is on the increase. Over 5,000 sq. ft. of 
this type of steel are used in the decoration of New York's 
recently completed Airlines Terminal at Park Ave. and 
42d St. A giant 30-ft. high stainless steel mural crowns 
the concave entranceway of the 42d St. side of the 6-stor 
building. Stainless steel is used for the walls of 
main waiting room. The colors are produced by mea 
of a process developed by Oscar Bach. 


Stainless Steel in Aircraft 


“Over 2,000,000 Ibs. of 18 and 8 stainless steel we 
used in 1940 by U. S. West Coast aircraft manufactur: 
alone, chiefly for non-structural parts. An aircraft buil 
predicts that extended use of stainless steel will be ¢ 
next great step forward in plane construction, due to 
weldability, strength and corrosion resistance.” 


Machine Tools 


Practically the entire output of the nation’s vastly « 
panded machine tool industry is destined for the National 
Defense Program and the defense of England. According 
to a survey made by the National Machine Tool Builders’ 
Association, machine tool production, which in 1929 totaled 
$185,000,000, averaged only $23,500,000 in 1932 and 
1933. A slow recovery from the depression brought the 
volume to $85,000,000 in 1935 and then to $200,000,000 
in 1937. It is’ indicated that the defense production 
reached $400,000,000 in 1940 with an anticipated output 
for 1941 of $600,000,000. 


Consumption of Steel Scrap 


A new record in domestic consumption of American iron 
and steel scrap was made in 1940—the estimated total is 
about 41,000,000 gross tons, according to the Institute of 
Scrap Iron and Steel, Inc. This is an increase of 26 per 
cent over the 32,434,000 tons melted in 1939, and exceeds 
the previous high record of 38,006,000 tons in 1937. The 
world war peak was 26,800,000 tons in 1917. Scrap 4s 


more and more a factor in steel production. 
(Additional “Trends” on page 246) 
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DEEP DRAW 
IN A SINGL 
OPERATION 


The Dow Chemica] Company maintains 
facilities for the Production of DowmeEt:* 
sheet parts and is in a position to assist 
other fabricators. 


THE DOW CHEMICAL COMPANY 


MIDLAND, MICHIGAN 


Branch Sales Offices: New York City, St. Louis, Chicago, San Franc sco, 
Los Angeles, Seattle 


*Trade Mark Reg. U. 8S. Pat. Off. 
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